
ow a Child Thinks 

n Piaget is arguably the mpst important figure of our century in the 
d of child psychology. In more than six decades of studying and 
king with children, he brilliantly and insightfully charted the stages* 
i child's intellectual maturation from the first years to adulthood 
I in so doing pioneered a new mode of understanding the chang- 
ways in which a child comes to grasp the world. 

: purpose of A Piaget Primer is to make Piaget’s vital work readily 
essible to teachers, therapists, students, and of course, parents, 
i noted Amerioap psychologists distill Piaget's complex findings 
i wonderfully clear formulations without sacrificing either subtle- 
ir significance. To accomplish this they employ not only lucid 
guage but such fascinating illuminations of a child's world and 
on as Alice's Adventures in Wonderland and Winnie-the-Pooh as 
I as such recent media manifestations asA&amey and Sesame 
This completely revised edition of this classic work is as enjoy- 
i as it is invaluable — an essential guide to comprehending and 
imunicating with children better than we ever have before. 

■ft a Wealth of Illustrations and a Complete Gloss**”- 
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Does an adult perceive the world differently 
from a ten-year-old? From a six-year-old? 

A three year-old? An infant? 

The contribution of psychologist Jean Piaget has been pre- 
cisely to define and chart the differing modes of thought and 
distinctive stages of mental development that every child goes 
through in journeying toward maturity. His theories have 
grown out of decades of experiments and observations with 
children. Now at last A Piaget Primer makes them easily avail- 
able to those who seek ent, • into that most mysterious and 
fruitful of realms — the private world of a child. 
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Preface 


hen Christopher Robin, the child in Wirmie-the-Pooh, talk-c to 


his woodland friends, a donkey, a tiger, an owl, a pig, and a 
bear, he is engaged in what Jean Piaget has called animism, or the 
attribution of life to inanimate objects. The charm of A. A. Milne’s 
work and his intuitive understanding of child psychology inspired us 
to interpret Jean Piaget’s developmental theory through the use of 
literary examples. 

Jean Piaget is perhaps the leading child psychologist today. He 
has written over forty volumes and hundreds of articles dealing 
with the ways in which a child learns to understand the world. 
Piaget has examined how a child develops play, language, logic, 
time, space, number concepts. His writing is difficult for the begin- 
ning student in psychology, and for this reason, the goal of our 
book has been to clarify Piaget’s theory through the use of exam- 
ples from children’s literature. We think this is an enjoyable way 
to learn and to appreciate Piaget, since excerpts from children’s lit- 
erature help concretize Piaget’s terms and concepts. We have also 
used cartoons and comic strips to illustrate a point, and to demon- 
strate how germane Piaget’s theory is to everyday phenomena in 
children’s lives. 

We enjoyed writing this book. We hope the reader will be 
inspired to read Piaget’s work with a clearer understanding of 
his theory as a result of this primer. We believe this book should 
make an excellent supplementary text to be used in conjunction 
with a major text in developmental psychology, and along with 
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primary source readings in Piaget. Education and psychology 
students should find this guide helpful. Parents, teachers of 
nursery school children, and day-care-center workers should 
find that they too will better understand Piaget as a result of our 
presentation. 


Preface to the Revised Edition 


J ean Piaget died in 1980 at the age of eighty-four. Not only did he 
have a long and productive career, spanning over sixty years, but 
even during his final years he was developing new theoretical ideas. 
Nearly three-quarters of a century after the beginning of his work on 
the origins of intelligence, the Piaget writings remain a touchstone 
in the field of child development. What is remarkable is that his 
theories, so controversial in the 1920s when they first appeared, con- 
tinue to stimulate research and revisions in the present. The contin- 
ued importance of Piaget’s work is evident in a number of ways: the 
numerous critiques and extensions to his theory; the sheer num- 
ber of scholarly books and articles based on Piagetian theory; the 
inclusion of Piaget’s concepts in almost all courses in child develop- 
ment; and the vitality of the Jean Piaget Society, an interdisciplin- 
ary organization devoted to the study of cognitive processes and 
their development as well as to keeping Piaget’s ideas alive. While 
other developmental theories, on a smaller scale, share center 
stage with Piagetian theory, Jean Piaget undoubtedly will be re- 
membered as one of the world’s leading psychologists of the 
twentieth century. 

Piaget’s writings also remain essential for those individuals who 
interact with young children: teachers, child care workers, nurses 
and doctors, and, most importantly, parents. Nearly twenty years 
ago we .wrote this book in order to make Piaget’s concepts more 
“user friendly.” Although the constructs are classic, we decided to 
revise the book in order to reflect the more complex and technology- 
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laden world today’s children live in— where personal computers 
hold a central place both at school and in the home, and where tele- 
vision often reigns supreme. These emerging technologies offer an 
opportunity and challenge for us to explore how the insights of Jean 
Piaget will be sustained or modified as children confront and devise 
strategies for using these new sources of input. 


CHAPTER 1 


Jean Piaget and His Theory 


At the age of eight months, babies playing with a toy will not search 
for it after it is hidden under a pillow. At eighteen months, however, 
they will follow the movements of the toy and continue to search for 
it after it has disappeared from view. 

A four-year-old child is shown two identical glasses filled with 
the same amount of fruit juice. After the juice from one glass has 
been poured into a taller, thinner glass, the child is asked, “Which 
has more?" The child points to the tall, t hin glass; in his opinion, the 
amount of juice is equal to its height. 

A five-year-old can learn to walk four blocks from her house to 
her school, but she cannot trace the route she takes with a paper and 
pencil. A nine-year-old can trace his route, as well as give people 
directions without referring to his map. A twelve-year-old can do 
that, and also think about other ways and shortcuts to get to school. 

H ow can these differences be explained? Is the twelve-year-old 
“smarter” than his nine-year-old counterpart? Do all children 
exhibit these differences? Why do children think differently at dif- 
ferent ages? Why do children think differently from adults? What 
goes on inside a child’s head? 

The French writer Antoine de St. Exupfiiy reflects on these ques- 
tions in his classic book. The Little Prince-. 

And after some work with a colored pencil I succeeded in making 
my first drawing. My Drawing Number One. It looked like this: 
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I showed my masteipiece to the grown-ups, and asked them 
whether the drawing frightened them. 

But they answered: “Frighten? Why should any one be frightened 
by a hat?” 

My drawing was not a picture of a hat. It was a picture of a boa 
constrictor digesting an elephant. But since the grown-ups were not 
able to understand it, 1 made another drawing: I drew the inside of 
the boa constrictor, so that the grown-ups could see it clearly. They 
always need to have things explained. My Drawing Number Two 
looked like this: 



The grown-ups’ response, this time, was to advise me to lay aside 
my drawings of boa constrictors, whether from the inside or the out- 
side, and devote myself instead to geography, history, arithmetic and 
grammar. That is why, at the age of six. I gave up what might have 
been a magnificent career as a painter. I had been disheartened by the 
failure of my Drawing Number One and my Drawing Number Two. 
Grown-ups never understand anything by themselves, and it is tire- 
some for children to be always and forever explaining things to them. 

Among those special adults who understood that Drawing Num- 
ber One was not a hat but a boa constrictor digesting an elephant 
was Jean Piaget. 

Just as Freud has significantly influenced our understanding 
of children’s personality development and emotional life, so Jean 
Piaget, the distinguished Swiss psychologist, has made enormous 
contributions to our understanding of their intellectual development. 
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His original research ideas have resulted in new insights as to how 
children think, reason, and perceive the world — all those mental ac- 
tivities that are labeled cognition. Piaget was interested in the quali- 
tative, not quantitative, characteristics of development. He was not 
concerned with how much the child knows, but how he has come to 
learn it. It does not matter that a child can recite multiplication tables 
unless he understands the concepts behind addition and multiplica- 
tion of numbers or quantities. 

Unfortunately, Piaget’s writings are difficult to approach, even 
for the advanced student. The sheer volume of published material is 
overwhelming, amounting to over forty books and hundreds of 
journal articles. To read all of Piaget in the original would be quite 
a time-consuming effort. Furthermore, Piaget’s writing style is 
complex. He introduced many new and unfamiliar concepts in his 
theory, and used many familiar words, such as conservation and 
egocentrism, in ways that differ from the usual definitions. Transla- 
tion from French to English causes further difficulty. The result is a 
body of work confusing to many students and nearly inaccessible to 
people in general. 

In the lale 1950s and 1960s', as English translations of his later 
books became available, there appeared to be a Piaget revival 
among American psychologists. In addition, the belief that Ameri- 
can education was in crisis forced educators to seek fresh ideas on 
curriculum planning. Thus, in the late 1960s and early 1970s, a 
dozen or so books on Piaget’s theory and its application in the class- 
room appeared, many of which are well written, but directed toward 
the scholar or educator. In our opinion, these books are still too diffi- 
cult for the beginning student or interested parent. 

It is our intent, therefore, to present an introduction to Piaget’s 
theory of cognitive development in clear, understandable, nontech- 
nical language. This book aims for maximum simplicity without di- 
luting Piaget’s work. It is intended as a supplement to, and not a 
substitute for, Piaget’s writings. Those readers interested in a partic- 
ular topic — for instance, moral development or make-believe play — 
are urged to read Piaget’s original writings on the subject. 

This book also differs from the other primers and guides in an- 
other way. Comic strips and passages from familiar classics of chil- 
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dren’s literature have been chosen to illustrate major points and clar- 
ify complicated concepts. For instance, Lewis Carroll’s Alice’s Ad- 
ventures in Wonderland has many wonderful examples of children’s 
language, and Charlie Brown and the Peanuts gang epitomize chil- 
dren at the preoperational stage of development. 

Not only should beginning education and psychology students 
find this guide helpful, but parents, nursery and elementary school 
teachers, and day-care-center workers should also find it useful for 
understanding Piaget’s contributions to the field of child develop- 
ment. No background in psychology is required or expected of the 
reader — merely the desire to understand how children think. This is 
a book for everyone who has ever wanted to know why children 
have imaginary playmates, insist that the night “makes” dreams, or 
invent their own rules for the games they play. 


The Scholar and His Method 

Jean Piaget’s background was rich and varied; he was described by 
his longtime collaborator as “by vocation a zoologist, by avocation 
an epistemologist, and by method a logician.” 

Bom in the university town of Neuchatel, Switzerland, on August 
9, 1896, Jean Piaget developed an early interest in birds, fish, sea 
shells, and fossils. This interest turned out to be more than a hobby, 
and he published his first article, at the age of ten, on an albino spar- 
row he had seen in the park. Piaget’s fascination with biology and 
science continued into adolescence. He spent after-school hours 
helping the director of the local natural history museum classify ob- 
jects in the museum's zoology collection, particularly the mollusk 
exhibit. The fruit of his labors was the publication of over twenty ar- 
ticles on mollusks before the age of twenty-one. Publication of these 
articles resulted in an offer to become curator of the mollusk collec- 
tion at the natural history museum in Geneva. Piaget promptly de- 
clined this offer because he was still in secondary school. 

His godfather, fearing that the boy was becoming too specialized 
in the biological sciences, introduced Piaget to philosophy. Piaget 
was fascinated with the writings of Bergson, Kant, and Durkheim, 
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and by the branch of philosophy known as epistemology, or the 
study of knowledge. The questions “How do we know?” and “How 
do we think?” were eventually to dominate his research. 

After receiving his doctorate in biology from the University of 
Lausanne — his thesis on mollusks of the Valais region — Piaget 
sought a position that would combine the disciplines of biology 
and philosophy. To do this, he turned to the study of develop- 
mental psychology. Working in Bleuler’s clinic in Zurich, he stud- 
ied the psychoanalytic theories of Freud and Jung. Here, and later 
through his clinical work at the Salpetrifere hospital in Paris, he 
learned clinical interviewing techniques that would form the foun- 
dation for his unique research method. 

Piaget then spent two years at the Sorbonne in Paris, studying ab- 
normal psychology, epistemology, mathematics, and the history of 
science. While at the Sorbonne, his first opportunity to tackle the 
problem of “How do we know?” arrived. Piaget accepted a job at 
the Alfred Binet laboratory school in Paris, standardizing the French 
version of a British intelligence test. Testing French schoolchildren, 
he became fascinated by the incorrect answers they gave to test 
questions. He noticed similarities in those wrong answers given by 
children of the same age, and wondered what reasoning processes 
the children had followed. 

Piaget remained at the school to study this, publishing four papers 
on the subject. Impressed by one of these articles, Dr. Edouard 
Clarapede, the director of the Institut Jean-Jacques Rousseau in 
Geneva, offered Piaget the post of director of research at the insti- 
tute. What he was offering Piaget was the opportunity to begin for- 
mal research in children’s thought. Thus, the young biologist and 
philosopher, who had no formal training in psychology, embarked 
upon the first phase of a career that would span over sixty years. 

Piaget’s early work (1925-29) contains some of his best-known 
experiments, many of which will be referred to in later chapters of 
this book. The conclusions drawn from these experiments fill five 
volumes: The Language and Thought of the Child (1926), Judgment 
and Reasoning in the Child (1928), The Child’s Conception of the 
World ( 1929), The Child’s Conception of Physical Causality (1930), 
and The Moral Judgment of the Child (1932). 
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6 „ „ nsvchologist has written, “We turn to Piaget for ideas not 
One p, y ^ research Piaget renounced complicated statisti- 
for sta ustlCS ' ,- avor of his acute observational abilities. His 

cal measure ^ ^ a techniquc of free conversation that he 

while at the Binet school. Believing that children’s spon- 
d6V Comments provide valuahle clues to understanding their 
tane ous com r )ess structured method for collecting answers 
th' 1 ** 1 ^’ ce test questions than a formal test allows. Using a stan- 
10 i° teU 8 . „ sel 0 f questions as a starting point, he followed the 

dar d quus thought and allowed the questioning to be flexible. If 
cbi ld s tnu e(J pjaget cou ld repeat or rephrase the quesUon; 

a child wa incorrect but intriguing, he could pursue the 

if 8 " This is not possible with standardized intelligence 

point further^ ^ concem cd with whether a child gave the right 
t eS wrong'answer, but rather what forms of logic and reasoning 

h6 ^following are two illustrations of the clinical ^thoel ^ 
referred to his technique, part of an early experiment on the 
^ay children reason. 

,, .... Do vou e ver have dreams?— Yes, 1 dreamt l had u hole 
- Are dreams true? -No, they are pictures (images) we 
" y nZ - Where do they come boml-From God.-hte your eyes 
see „ shut when yon dream?— 1 i/m/.-Could I see your dream? - 
T 1 .would be too far away.- And your mother?— ft*, but she 
This the light.— I* the dream in your room or ins.de you?-* tsn I 
8 l art shouldn’t see it (!)-And could your mother see it?-Ato, 

' ’» in r^ bed. Only my little sister sleeps with me. 

, fr m. Where do dreams come from ? — They come from the 
don’t (t«ow. -What do you mean by “they come 
n iaUt”*>—The night makes them . — Does the dream come by 
f”“_Whai makes ifl-The -Where is the dream?- 
,l a, in the room —Where does the dream come from?— From 

In the room. 
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The second phase of Piaget’s work (1929-39) focuses on infancy 
and the beginnings of intelligence. Again, Piaget observed children 
in natural settings, like the classroom or playground, and not under 
laboratory conditions, in fact, for most of this research, Piaget stud- 
ied his own three children, Jacqueline, Lucienne, and Laurent. Like 
the “baby biographers” of the nineteenth century, most notably 
Charles Darwin and Bronson Alcott (father of Louisa May Alcott), 
who kept diaries of what their children wore, ate, said, and learned 
each day, Piaget and his wife, Valentine ChStenay, a former student, 
kept detailed records of their children’s behavior. For most parents, 
when a toddler knocks down a set of blocks it means another mess 
to clean up; tor Piaget it was a valuable clue as to how the human 
mind reasons. He would ask: Did the child knock the blocks down 
in any particular order? According to size? shape? color? Did he 
laugh while he was doing it? From such observations, Piaget traced 
the origins of mental growth through early childhood. Here is a sam- 
ple observation Piaget made of his daughter Jacqueline: 


Observation 144 . . . During her meal, while she [Jacquelinel is 
seated, she moves a wooden horse to the edge of her table until she 
lets it fall. She watches it. An hour later she is given a postcard. 
Jacqueline throws it to the ground many times and looks for it . . . 
likewise, she systemadcally pushes a thimble to the edge of the box 
on which it has been placed and watches it fall. But it is necessary to 
note, in observing such behavior patterns, that the child has not yet 
perceived the mle of gravity. 


During the time that Piaget was studying infant intelligence, he 
also was a professor and administrator at the University of Geneva. 
He was appointed assistant director and later co-director of the lnsti- 
tut Jean-Jacques Rousseau. An interest in international affairs led 
him to become chairman of the Bureau International d’Education, 
which has since become affiliated with the United Nations Educa- 
tional Scientific and Cultural Organization (UNESCO). 

In the early 1940s, Piaget emphasized in his research the child’s 
acquisition and understanding of mathematical concepts, such as 
space, time, and numbers. He revised his clinical method for this re- 
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search, making it less dependent on language and more on tasks. 
Taking into consideration the fact that young children may not be 
able to think abstractly or express their thoughts verbally, Piaget 
supplemented his conversational method with concrete materials, 
such as flowers, marbles, glasses of juice, or buttons. These materi- 
als are placed in front of the child and manipulated by the experi- 
menter or child. For instance, the child is asked to make identical 
rows of buttons, or put one flower in each vase, or tie a loose knot. 
Then the experimenter asks questions about the material and what 
the child has done with it. By observing how the child uses the ma- 
terials, and the way he describes what he does with them, the exper- 
imenter can form conclusions about the child’s thinking. 

While continuing his research on space, time, numbers, et cetera, 
Piaget published a comprehensive three-volume work on the problems 
of genetic epistemology. Genetic epistemology combines the study 
of biological contributions to intelligence with the theoretical study of 
knowledge. It differs from child psychology in that it takes an inter- 
disciplinary approach to the problem of development through the study 
of psychology, philosophy, logic, mathematics, biology, and physics, 
and is also concerned not merely with childhood, but also with devel- 
opment into adulthood. To pursue problems in genetic epistemology, 
Piaget established the Centre International d’Epistemologie Genetique 
at the University of Geneva in 1955. Each year, scholars in the various 
disciplines assemble at the center to work on a specific problem, such 
as the child’s understanding of causality, and to publish a series of 
monographs outlining their work. 

In addition to his scientific work, Piaget collaborated with Etienne 
Delessert to write a children’s book which is based on how children 
think in the preschool period. A curious mouse who reasons and 
thinks exactly as children do in Piaget’s experiments is the heroine 
of the story. In 1952, Piaget was appointed Professor of Genetic 
Psychology at the Sorbonne, the first non-Frenchman to hold such a 
position since Erasmus in 1530. He received honorary degrees from 
such universities as Harvard, the Sorbonne, the University of Brus- 
sels, and the University of Rio de Janeiro. 

While in his eighties, Piaget continued the research, writing, and 
teaching he had pursued over sixty years. One of his last works. The 
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Grasp of Consciousness, described a variety of clever experiments 
concerning the physical movements a child needed to perform cer- 
tain tasks, such as walking on all fours, or which actions were in- 
volved in playing tiddledywinks. Up until his death in 1980, Piaget 
felt that his theory of genetic epistemology was not yet complete; in 
fact, he considered himself the “chief revisionist of Piaget.” 

When Piaget’s work first appeared, scholars questioned the theo- 
retical interpretations he gave for the counterintuitive observations 
he made of his own and other children. They also questioned 
whether he could make such universal generalizations based on the 
observations of one, two, or three children. Scholars still question 
some of these interpretations, as newer and more elaborate methods 
of studying children and their language have produced different in- 
terpretations. For example, there have been criticisms concerning 
Piaget s failure to study biological contributions to changes in cog- 
nitive processes. 

Recent research also suggests that Piaget’s work did not provide 
as rich an indication of the infant’s competencies as is available to- 
day. Some current developmental theorists such as Jean Mandler 
feel that infants are capable of demonstrating perceptual and sym- 
bolic activities earlier than Piaget had realized. Mandler reviewed 
many of the perceptual experiments concerning infants’ abilities to 
determine boundaries of objects, e.g. seeing a cup as separate from a 
saucer, long before they can manipulate them manually. Infants 
were observed as able to separate figures from their ground by about 
three or four months of age. Important work by Andrew Meltzoff 
and colleges also support Mandler’ s contention of the earlier devel- 
opment of symbolic thought. They describe how infants as young as 
a couple of months and even earlier are capable of imitating move- 
ments of others without seeing the movement on their own bodies, 
such as opening and closing of eyes and mouth. Meltzoff also found 
that nine-month-olds could observe an action on TV on one day and 
then on a later day direct their behavior accordingly, a phenomenon 
called “deferred imitation.” These findings are in contrast to Piaget’s 
notion that deferred imitation occurs much later in a child, at about 
eighteen to twenty-four months when object permanency (the notion 
that an object “out of sight” is “out of mind”) is also established. 
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Other work besides Meltzoffs has found that infants as young as 
eight months arc able to remember an object that was hidden, and 
how tall it was. Even Piaget recorded that his six-month-old daugh- 
ter would kick in her crib when exposed to a toy across the room, 
acting as if she remembered kicking at this toy when it was actually 
in her crib. Although Piaget classified this as a motor movement, it 
seems that the infant did recall the way she had played with the toy 
when it was close to her. According to Mandler, another example of 
such rudimentary symbolic thought is evidenced by infants who use 
conventional signs at six or seven months as repeated by their par- 
ents who use sign language with them. 

There also have been specific criticisms concerning Piaget’s theory 
of causal reasoning. Experimenters in the 1970s and 1980s attempted 
to demonstrate that children in the preoperational stage of develop- 
ment can understand causation. These researchers state that il a task is 
sufficiently simplified and if they do not demand verbal explanations, 
three-year-oids could demonstrate cause and effect. Merry Bullock 
and Rochel Gelman, for example, earned out a simple experiment 
with three- and live-year-olds. A marble was dropped into one of two 
slots in a box Alter two seconds, when the marble was out of sight, a 
Snoopy doll popped out of a hole in the middle of the box. A second 
marble was then dropped into the other slot, but no further result oc- 
curred The children then were asked to conduct the experiment them- 
selves to make Snoopy appear. Most of the thrcc-year-olds were able 
to do the task and were usually correct. The five-year-olds were all 
able to carry out the task. The major difference between the two 
groups was in their ability to verbally explain what happened. Almost 
all the five-year-olds could give a verbal explanation relating to cause 
and effect, while the three-year-olds could give no verbal explanation 
or said something irrelevant. 

Even in the late 1920s, Susan Isaacs, a researcher in England, 
questioned Piaget’s theory. She believed that it was important tor 
any experiment to have sufficient information about a child s back- 
ground as well as his or her experience with the objects that were 
used in experiments. In addition, she felt then, as many developmen- 
tal psychologists do today, that experimenters must systematically 
vary the way in which they pose problems to young children. 
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Neo-Piagetians have accepted Piaget’s fundamental theories of 
development, but are constantly refining his assumptions. Some de- 
velopmentalists are using an information-processing approach. 
These theorists think of a child in terms of an information processor 
similar to a digital computer. They tend to think of changes in cog- 
nitive reasoning related to changes in a child’s brain or “hardware,” 
which then result in a child’s “software” or the development of a 
new strategy for dealing with a problem. Other scholars claim that 
cognitive development is spiral, not linear, and neo-Piagetians in- 
corporate culture and social context to a much greater extent than 
Piaget did. 

The work of Howard Gardner or Robert Sternberg, both of whom 
have outlined theories of multiple areas of intelligence, would also 
be in agreement with Piaget’s notion that children learn about the 
world through their active engagement. These two psychologists as- 
sert that there are various forms of intelligence — music, social, 
mathematical, to name a few. Thus a child who may be an expert in 
one area may find another to be difficult. The challenge remains for 
researchers to try and find the underlying logic needed for each 
specific intellectual domain in order to belter understand Piaget’s 
theory of global stages of intelligence. 

Even though Piaget’s theories have been expanded and to some 
extent revised by others, the core concepts remain intact. The 
clever and seemingly simple experiments devised by Piaget are still 
used by many developmental psychologists. It is important to real- 
ize that Piaget was one or the first psychologists to suggest that 
cognitive development begins at birth. The Piagelian theories still 
cleave to the indispensable elements of his research program — 
stages of development, the child’s construction of reality through 
physical interaction with objects and then symbolic representation. 
Piaget’s theory has left a rich legacy, the value of which continues 
to be extracted. 


CHAPTER 2 


The Stages 

of a Child’s Development 


U nderstanding children’s intellectual development is necessary 
for teaching, working with, or just loving children. Many par- 
ents and teachers worry about a child’s behavior not being normal: 
Should he be walking now? Why does she cry when she can’t finish 
a puzzle? How come he’s doing so well in art but not in arithmetic? 
Is he normal? What is normal? 

There are no definitive answers to these questions. Yet there are 
guidelines based on observed consistencies among children. These 
guidelines can serve as a framework in which to view a child’s intel- 
lectual progress. 

Development is a biological term referring to physical growth 
over time. Applied to psychology, development involves the 
growth of an individual’s thinking, emotions, and strategies for 
coping with the environment. 

Piaget’s theory is centered on cognitive development — mental 
processes such as perceiving, remembering, believing, reasoning. It 
had little to say about personality development, and discussed emo- 
tional behavior in the context of these cognitive processes. Accord- 
ing to Piaget, the intellectual abilities that a child possesses at a 
given age permit certain types of emotional behaviors. For example, 
a child who has no understanding of what death is or what it means 
when Grandma dies will not react emotionally in the same way as 
his older sibling or parents. Thus, the capacity to become an emo- 
tional being who is equipped to interact with people depends upon 
the ability to think, communicate, and understand what’s going on. 
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Piaget’s theory, or any theory of cognitive development for that 
matter, is not in itself adequate to explain human behavior. In fact, 
there is no single developmental theory which satisfactorily explains 
behavior. Yet when Piaget’s theory is integrated with a developmen- 
tal theory such as Sigmund Freud’s or Erik Erikson’s, both of which 
focus on explanations of personality development and interpersonal 
relationships, a more comprehensive picture of child development 
begins to emerge. For example, for an infant to form an emotional 
attachment to his mother and develop a “basic sense of trust” in her 
(Erikson’s first stage of development), the child must first be able to 
recognize her mother’s face and know that it is the same person who 
fed her the day before. The mental processes of perception, recogni- 
tion, and memory are all involved in forming the emotional attach- 
ment. Thus, emotion and cognition are constantly intertwined in 
development. 

Most developmental theorists agree that there are basic similari- 
ties in children’s behavior at different ages or points in their devel- 
opment. Some theorists see the child acting on his world; others see 
him as a passive and helpless being. Some view development as a 
smooth and continuous process; others see it as a series of distinct 
stages. The philosopher John Locke, among others, believed that a 
newborn baby’s mind is a tabula rasa, or blank slate, and that the 
more writing that is put there, the more intelligent the child be- 
comes. Piaget, however, took the opposing view, and, elaborating 
on what Jean-Jacques Rousseau wrote, believed that the child plays 
a very active role in the growth of intelligence. The child learns by 
doing. The world is not just observed and imitated, but interpreted. 
Piaget was not influenced by the classical learning theory of Hull 
and Tolman because “it is based upon rodents rather than children.” 
Piaget defined intelligence as an individual’s ability to cope with 
the changing world through continuous organization and reorgani- 
zation of experience. Reasoning is the essence of intelligence, and it 
is those reasoning processes which Piaget studied in order to dis- 
cover how we know. 

Piaget regarded the child as a philosopher who perceives the 
world only as he has experienced it. The child is bom into egocen- 
trism. The child sees himself as the center of the universe, with 
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everything revolving around him and occurring solely for his plea- 
sure. Children can understand only what they have experienced 
themselves, and expect adults to see things exactly as they do. 
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Egocentrism 

In The Little Prince, the aviator complained that his little friend, 
the Prince, never explained anything to him, such as the Prince’s 
drawing of a sheep inside a box. As far as the Prince was concerned 
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he didn’t need a sheep drawn outside of the box; he believed that 
everyone could see his sheep wandering around inside the box — and 
could even see it sleeping. By egocentrism, Piaget did not mean 
selfishness. A child like the Little Prince simply believes that 
everyone sees the world in exactly the same way he does. 

According to Piaget; the mental structures necessary for intellec- 
tual development arc genetically determined. These mental struc- 
tures, which include the nervous system and sensory organs, set 
limits for intellectual functioning at specific ages. As these struc- 
tures become more developed through maturation, the child can use 
them more effectively to deal with the environment. A young child 
has fewer and less-developed menial structures and less experience 
than the teen-ager or adult. Cognitive development is cumulative; 
understanding a new experience grows out of what was learned dur- 
ing a previous one. 

According to Piaget, adaptation is the most important principle 
of human functioning. Adaptation is the continuous process of using 
the environment to learn, and learning to adjust to changes in the en- 
vironment. It is a process of adjustment consisting of two comple- 
mentary processes, assimilation and accommodation. Assimilation 
is the process of talcing in new information and fitting it into a pre- 
conceived notion about objects or the world. 

Just as the one- celled amoeba wraps itscl f around a piece of food 
to digest it, the child incorporates new experiences into his cognitive 
framework or mental set. If a baby has developed the notion of 
grasping or sucking the breast or bottle, she will do the same with 
any olher object placed before her, such as a rattle or puppet. The 
rattle and puppet now become part of her experience, and she will be 
able to recognize them in the future— i.e., assimilation. 

The twin process, accommodation, means adjusting to new expe- 
riences or objects by revising the old plan to fit the new information. 
Initially, a child attempts to understand a new experience by apply- 
ing old solutions (assimilation); when this doesn’t work the child is 
forced to change his existing conception of the world in order to in- 
terpret the experience. The infant who tries to drink milk from his 
rattle (assimilation) soon learns that rattles only make noise. The rat- 
tle is no longer a substitute for feeding (accommodation). 
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This dual process, assimilation-accoimnodation, which leads to 
adaptation, enables the child to form what Piaget called a schema 
(pi. schemata).* A schema is a simple mental image or pattern of ac- 
tion, a form of organizing information that a person uses to interpret 
the things she sees, hears, smells, and touches. For example, the re- 
membrance of a smell can bring back the image of the object associ- 
ated with the smell, such as a cup of cocoa or freshly baked bread. 
The child who tides her own bicycle can transfer this action to ride 
any bicycle because her schema of bike-riding involves a specific 
pattern of muscle movements and balance. Later, when language 
skills begin to develop, a word such as “dog” can conjure up a schema 
of a four-footed, barking animal. A schema organizes perceptions and 
behaviors in the same way a desk organizer files supplies. 

In the cartoon opposite, for Linus, some small objects can be 
easily bent. Using this schema, he experiments with crackers. After 
repeated attempts to bend the crackers (assimilation), he finds they 
cannot be bent — they only break. Linus must revise his former way 
of thinking about crackers and develop a new schema or mental im- 
age concerning them (accommodation). His new schema is that 
crackers do not bend. This schema has added to his knowledge 
about the world, and when confronted with similar situations— 
cookies, crackers, or even other breakable materials, such as parts of 
toys— he will not try to bend them. 

When the great flood comes, Winnie-the-Pooh must get from his 
treehouse to Christopher Robin’s house, but he can’t swim. Pooh 
adapts: “If a bottle can float, then ajar can float, and if a jar floats, I 
can sit on top of it, if it’s a very big jar.” Naming it the Floating 
Bear, Pooh jumps into the water after the jar. 

For a little while Pooh and the Floating Bear were uncertain as to 
which of them was meant to be on top, but after trying one or two dif- 
ferent positions, they settled down with the Floating Bear underneath 
and Pooh triumphantly astride it, paddling vigorously with his feet. 

Pooh first assimilates the jar into his schema or mental set of floating 
objects, and then must accommodate to it as a float. Because of his 

• A difficult term, used in many different senses by Piaget. See the glossary for a definition 
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limited experience and overwhelming curiosity, the young child of- 
ten distorts information to fit his schema, rather than changing the 
schema. This accounts for some of the strange perceptions that chil- 
dren have. But eventually the child will have to accommodate to the 
new information in order to adapt. 

Adaptation is a process of seeking an equilibrium between the 
self and the environment. This equilibrium, or equilibration as 
Piaget refers to it, is a balance between the processes of assimilation 
and accommodation. If a child attains equilibration, then what stim- 
ulates him to act and to question? 

Piaget identified four overarching elements that guide develop- 
ment: emotions, maturation, experience, and social interaction. All 
four components work together in guiding development and creat- 
ing enough disequilibrium to motivate learning. Emotions create the 
feelings that motivate and excite learning. Maturation is the physical 
growth process. Through differentiation of the nervous system, 
mental structures develop and the child becomes capable of great 
understanding. Experience is a major catalyst because it is only 
through exposure to a variety of experiences that children can make 
discoveries for themselves. Social interactions with other people — 
especially parents, teachers, and other children — provide those 
experiences as well as feedback. It is important to remember that 
these four components work together synergistically; for example, 
the child’s mental structures must be developed enough to be able to 
understand and assimilate the information she is given by parents. 

Piaget used the concept of stages to explain his theory of intelli- 
gence. He conceived of development as a sequence of stages unfold- 
ing over time, stages through which all children pass in order to 
achieve an adult level of intellectual functioning. Later stages 
evolve from and are built on earlier ones. The sequence of stages is 
fixed and unchangeable. No stage can be skipped, and all children 
pass through the stages in the same order, although children may go 
through them at different rates. The way that babies and children in- 
teract with their world moves them from one stage of development 
to another. 

At each stage the child acquires more complex motor skills and 
cognitive abilities. Though different behaviors characterize different 


The Stages of a Child’s Development 19 

stages, the transition between stages is gradual. Unlike the magical 
boy whom Milo encounters in his journey in The Phantom Toll- 
booth, a child moves between stages- so subdy that he is scarcely 
aware of new perspectives. 

Milo turned around and found himself staring at two very neatly pol- 
ished brown shoes, for standing directly in front of him . . . was an- 
other boy just about his age, whose feet were easily three feet above 
the ground. . . . 

“Well," said the boy, “in my family everyone is bom in the air, 
with his head at exactly the height it’s going to be when he's an 
adult, and then we all grow toward the ground.” 

[Milo said] “In my family we all start on the ground and grow up, 
and we never know how far until we actually get there.” 

“What a silly system," the boy laughed. “Then your head keeps 
changing its height and you always see things in a different way? 
Why. when you’re fifteen things won’t look at all they way they did 
when you were ten, and at twenty everything will change again.” 

During a transitional period, a child may be in one stage regarding 
language and in the next one regarding mathematical concepts. 
What is important is not the age at which each child arrives at a 
particular stage but the fact that the stages follow an unvarying 
sequence. All children must be able to understand the world in con- 
crete terms before they can begin to think in the abstract. For exam- 
ple, toddlers will call all four-legged animals “doggie” before they 
learn that some are cows, horses, or cats. 

The age limits for each stage are not absolute, and a child is not 
retarded or abnormal if at the prescribed age she is not exhibiting a 
specific behavior. The ages given are average ages and will vary 
widely. Just as babies may learn to walk at anywhere from ten to 
eighteen months, so a child can acquire language skills as early as 
age one or as late as age four. 

Stages have played a major role in Piaget’s model of develop- 
ment. However, in his later years he wrote that psychologists have 
relied too much on the notion of stage. More recently, the stage con- 
cept has been given less focus in his theory and the characterization 
of the stages themselves has undergone some change. 
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First, Piaget recognized that both experience and culture influence 
the age at which a child will reach a certain level. He observed that 
schoolchildren in the Swiss countryside reached each stage approxi- 
mately two years after their Geneva counterparts. Yet all the children 
passed through the same sequence of stages. This finding has been 
duplicated in many cultures, including non-Westem cultures such as 
China and Aden. Children will not walk, talk, or learn multiplication 
tables until they are ready to do so, no matter how much incentive 
they are given. That is not to say that a parent or teacher cannot en- 
courage a child to develop certain cognitive skills; the child, how- 
ever, must be physically and psychologically ready to learn. 

Second, Piaget recognized that development was fundamentally 
constant, independent of acceleration or delays due to the child’s ex- 
perience and social context By describing qualitative changes in 
children’s thinking or speech, their development is made to look 
more discontinuous than it really is. Robbie Case has used the image 
of a spiral — the flattening of the spiral at different levels suggests 
continuous development “flattened” at different levels. The issue 
of a smooth developmental flow vs. discontinuous (noticeable) 
changes remains an issue of debate among scholars, though inter- 
preters of Piaget (as well as Piaget himself in his later years) still 
consider the concept of stages as essential to his theories. 

Within each stage there are concomitant developmental changes 
in the areas of play, language, morality, space, time, and number. We 
will deal with each of these areas separately, showing the changes 
from stage to stage. As the emphasis in this book is on the preschool 
child, the first two stages of development will be discussed in detail 
in the next chapter, but all four stages will be summarized here to 
give the reader an overview of cognitive development. 


Sensory-Motor Stage: 

Ages Birth Through Two 

A newborn baby manifests only innate reflex behaviors, such as 
grasping, sucking, and random movement of the arms and legs. She 
does not really think: she reacts. Intelligence is first displayed when 
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these reflex movements become more refined. The baby now 
reaches for and grasps her favorite toy, and sucks on a nipple and 
not a pacifier when she’s hungry. 

The child’s understanding of the world involves only perceptions 
and objects with which he has had direct experience. Actions dis- 
covered first by accident are repeated and applied to new situations 
to obtain the same results. If an infant wants a mobile that is dan- 
gling above his crib, he will repeat the actions of visually searching 
for it and grasping it until these actions are coordinated into a plan. 

Toward the end of the sensory-motor stage, the ability to form 
primitive mental images develops as the infant acquires object per- 
manence. Up to that time, an infant doesn’t realize that objects can 
exist apart from herself. If a six-month-old baby is shown a toy 
which is then hidden under a pillow, she will not search for it. At 
eighteen to twenty-four months, however, the child can understand 
that even though she can’t see the hidden object, it still exists. She 
knows that when her mother leaves the room she still exists and will 
reappear. 


Preoperational Stage: 

Ages Two Tlirough Seven 

The child in the preoperational stage is not yet able to think logi- 
cally. With the acquisition of language, the child is able to represent 
the world through mental images and symbols, but in this stage, 
these symbols depend on his own perception and his intuition. The 
preoperational child is completely egocentric. Although he is begin- 
ning to take a greater interest in the objects and people around him, 
he sees them from only one point of view: his own. This stage could 
be labeled the “age of curiosity”; preschoolers are always question- 
ing and investigating new things. Since they know the world only 
from their limited experience, they make up explanations when they 
don’t have one. Children’s beliefs that natural phenomena are man- 
made and that everything has life are ways in which they create ex- 
planations for confusing experiences. 

It is during the preoperational stage that children’s thought differs 
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most from that of adults. This difference is explained by St. Exu- 
pery’s Little Prince. 

H 1 have told you these details about the asteroid and made a note of 
its number for you, it is on account of grown-ups and their ways. 
Grown-ups love figures. When you tell them that you have made a 
new friend, they never ask you any questions about essential matters. 
They never say to you, “What does his voice sound like? What game 
does he love best? Does he collect butterflies?” Instead, they de- 
mand: “How old is he? How many brothers has he? How much does 
he weigh? How much money does his father make?” Only from these 
figures do they think they have learned anything about him. 


Stage of Concrete Operations: 

Ages Seven Thro ugh Eleven 

The adult preoccupation with numbers and amounts described 
above by the Little Prince now surfaces. The stage of concrete oper- 
ations begins when the child is able to perform mentsd operations. 
Piaget defines a mental operation as an interiorized action, an action 
performed in the mind. Mental operations permit the child to think 
about actions that were previously performed physically. The preop- 
erational child could count by rote from one to ten, but the actual 
understanding that “one” stands for “one object” only appears in the 
stage of concrete operations. In the cartoon on the facing page, the 
character Wellington is at the preopcrational stage because he must 
count on his fingers. When he reaches the stage of concrete opera- 
tions he will be able to add, subtract, multiply, and divide in his 
head — mittens or no mittens. 

The primary characteristic of concrete operational thought is its 
reversibility. The child can mentally reverse the direction of her 
thought. She knows that something that can be added can be sub- 
tracted. She can trace her route to school and then follow it back 
home, or picture where she has left a toy without a hit-or-miss 
exploration of the entire house. A child at this stage is able to do 
simple mathematical operations. Operations are labeled “concrete 
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The preopcrational child 

because they are applied only to those objects which are physically 
present. In the next stage, the child will be able to perform opera- 
tions on abstract concepts or objects that aren’t present. 

Children at the stage of concrete operations can classify objects 
by some characteristic, such as color, shape or size. They recognize 
that there are hierarchies of classes, and that some classes arc really 
parts of larger classes. An operational child can also mentally 
arrange objects along some quantitative dimension, such as size or 
weight. This is known as seriation. Whereas a preoperational child 
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Reversibility 

would put sticks in size order by picking them up and comparing 
them one by one, the operational child can take one look at the 
whole group of sticks and instandy arrange them in order. 

Conservation is considered the major acquisition of the concrete 
operational stage. Piaget defines conservation as the ability to see 
that objects or quantities remain the same despite a change in their 
physical appearance. Children leam to conserve such quantities as 
number, substance (mass), area, weight, and volume, though not all 
concepts are achieved at the same time. Let’s look at one of Piaget’s 
classic experiments on the conservation of volume. A child is shown 
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two identical glasses of juice and asked “which has more.” Both the 
child in the preoperational stage and the child at the stage of concrete 
operations will answer that the two are identical. Then the experi- 
menter pours the juice from one of the glasses into another glass — 
this time, a taller, thinner glass — and the child is asked again, 



“Which has more?” The preoperational child will invariably 
point to the taller, thinner glass. She believes that it contains more 
juice because the juice level is higher. The concrete operational 
child, however, has learned to conserve, and understands that 
although the heights of the juice in the two glasses are different, no 
juice has been added or subtracted. She understands that the size or 
shape of the container doesn’t determine the amount of juice it 
contains. 

/A B.i u: A-:...,.:...: A 
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Stage of Formal Operations: 

Ages Eleven Through Si xteen 

The child in the concrete operational stage deals with the present, 
the here and now; the child who can use formal operational thought 
can think about the future, the abstract, the hypothetical. 

Piaget’s final stage coincides with the beginning of adolescence, 
and marks the start of abstract thought and deductive reasoning. 
Thought is more flexible, rational, and systematic. The individual 
can now conceive all the possible ways a problem might be solved, 
and can look at a problem from several points of view. The adoles- 
cent searches tor a solution in a systematic fashion. Although he 
claims he lacks brains, the Scarecrow in The Wizard of Oz is able to 
reason in such a deductive manner. When faced with the problem of 
crossing a huge mountain crevice he reasons, “We cannot fly, that is 
certain; neither can we climb down into this great ditch. Therefore, 
if we cannot jump over it, we must stop where we are.” 

The adolescent can think about thoughts and “operate on opera- 
tions,” not just concrete objects. He can think about such abstract 
concepts as space and time. He develops an inner value system and a 
sense of moral judgment. He now has the necessary “mental tools” 
for living his life. 

Piaget hypothesized that no new mental structures emerge after 
formal operational thought, and that intellectual development con- 
sists solely of an increase in depth of understanding. One critique of 
Piagetian theory is that it does not capture the cognitive develop- 
ment that occurs after formal operations is reached. For example, as 
Hans Furth has pointed out, Piaget’s theory does not deal directly 
with social cognition or creativity, leaving open questions of 
whether there might be a period or stage beyond formal operations. 
Most scholars, however, doubt the existence of such a stage, sug- 
gesting that one can still use general Piagetian principles to under- 
stand these domains of knowledge. 


CHAPTER 3 


How Intelligence Develops 


F or Piaget, intelligence meant exploring the environment. It may 
be in the form of a baby pushing, pulling, and tasting a toy, or 
later in the form of an adult’s thinking as he classifies, sorts, 
matches, and integrates information. Both the child and the adult are 
transforming objects and attempting to make sense out of the envi- 
ronment through the two processes we discussed in the previous 
chapter — assimilation and accommodation. Piaget viewed intelli- 
gence as an equilibrium between these two processes. When assimi- 
lation outweighs accommodation, as in a child’s game where 
materials are used to represent objects that are not present (a stick 
becomes a doll, a piece of clay is a cookie), thought is egocentric 
and highly personal. When accommodation prevails over assimila- 
tion, when a child faithfully reproduces the movements of objects or 
persons (clapping hands, drinking from a cup), thought is imitation. 
Cognitive behavior requires a balance between these two functions 
of assimilation and accommodation. 

The growth of intelligence occurs through the four main stages 
that we have sketched briefly in Chapter 2: Sensory-Motor, Preoper- 
ational. Concrete Operations, and Formal Operations. Now wc will 
discuss the first two stages more fully. Some children may develop 
certain intellectual capacities more readily than others, but all chil- 
dren go through these progressive stages. .Sequences of behavior, 
both internal and external, that a child develops are called schemata. 
These schemata, or plans, are the repeated patterns of behavior you 
may see in a child’s daily repertoire, such as die continuous reaching 
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for and grasping of a rattle, the search for the bottle’s nipple, the 
kicking of a mobile hanging over a crib, the game of “Peek-a-Boo.” 
These patterns of behavior develop by trial and error. The random 
movements of the baby gradually become more purposeful so that 
he can adapt to the environment. As children learn more complex 
ways of responding, and as they develop more complex schemata, 
they move gradually to a higher stage of intellectual development. 

I. Sensoiy-Motor Stage: 

Ages Birth Through Two 

Within this first period of the infant’s life there are six substages: 

1: Random and reflex actions (0-1 month) 

2: Primary circular reactions (1-4 months) 

3: Secondary circular reactions (4-8 months) 

4: Coordination of secondary schemata (8-12 months) 

3: Tertiary circular reactions (12-18 months) 

6: Invention of new means through mental combinations 
(18 months-2 years) 

Substage 1: Random and reflex actions (0—1 month). The infant 
is bom with certain reflexes such as sucking, grasping, crying, vo- 
calizing. All of his initial movements are random, disorganized, and 
uncoordinated, and appear to have no purpose. Gradually, the baby 
gains control. He makes constant attempts at accommodation to the 
environment when he is awake. For example, an infant’s sucking 
begins to take on a pattern. The rooting or searching behavior of the 
newborn moves to a systematic pattern of sucking at the nipple only 
when he is hungry. The baby may suck his own finger, or even his 
parent’s finger, as a pacifier, but will reject it if he is hungry. Suck- 
ing acts vary; the baby may want the nipple only when he is hungry. 
He may suck the edge of the quilt to calm himself, or he may even 
suck a rattle in a playful mood. In this first month of life, repetition 
of these acts or schemata form the beginnings of intellectual devel- 
opment. The baby described in the following passages from The 
Door of Life by Enid Bagnold exemplifies Substage 1 . 
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The baby was four days old. Now he would come in the dawn, re- 
gally in the midwife’s arms, already expectant. He fed greedily at 
one breast, and as his mother passed him over her body in the dark- 
ness to the other, he snuffled in a passion of impatience, learning al- 
ready that there was a second meal, seizing the nipple, choking, and 
sinking into hardworking silence. Sensory exploration, which in the 
peril of his first day on earth had centered only in his lips, now spread 
to his limbs; and his hand, as he worked, from lying stiff like a star, 
began to move, travelling over the squire’s silk night dress, scratch- 
ing the silk with his nail in a flurry of his fingers, trying the linen 
sheet, learning the textures. ... All his power was in his lips. His 
hands were bonds, convolvulus tendrils catching at surfaces, but 
only half informed. 

Substage 2: Primary circular reactions (1- 4 months). The baby 
now begins to discriminate among shapes and forms. She smiles at 
some objects and gazes at others for longer periods of time. For ex- 
ample, she knows what her bottle is. Images, such as the hood of the 
bassinet, dangling toys, or her parent’s face, are now examined with 
sustained interest. A baby may stare curiously at her own hands and 
not realize they are her own. 

The bassinet hood that formerly had no particular meaning for the 
baby now becomes an object that is assimilated into the baby’s 
schema. A circular reaction takes place because the baby looks to 
sec an object, is pleased when it appears, and then keeps looking. 
The baby, however, at this stage believes that when an object is re- 
moved from his sight the object no longer exists. He has not learned 
that objects, space, and time can exist apart from himself. Thus, 
when the bottle falls from the sleepy baby’s grasp, he begins to cry. 
He does not realize that the bottle exists near his body, in the folds 
of the blanket. He waves his arms frantically and cries, but he does 
not search for the lost object. Not until he is older, at about eight 
months, will “out of sight” no longer mean "out of mind.” The 
eight-month-old will search for his lost object. 

Substage 3: Secondary circular reactions (4—8 months). The 
schemata or strategies that the baby has developed now become 
more complex and repetitive. The infant looks at an object in order 
to act. Thus, seeing and hearing develop into sharper discrimina- 
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tions. Where previously the baby followed a light with her eyes, or 
smiled at a familiar face, she can now look at an unfamiliar object 
for a longer time. The baby imitates more complex actions and re- 
peats sounds that are new to her. 

New sights and sounds are woven into the baby’s schemata 
through the process of imitation. The activities of the baby are mainly 
rediscoveries and not inventions of new acts nor applications of the 
known to new circumstances. For example, Piaget described his 
daughter Jacqueline at four months, watching her hand as it moved to- 
ward her face. Her hand moved toward her nose and finally hit her 
in the eye. She was frightened by this, unaware that the object of 
fright was her own hand. Similarly, Winnie-the-Pooh makes some 
footprints in newly fallen snow and is completely unaware that the 
tracks are his. He walks in circles and believes he has found the paw- 
marks of a Wozzle! When a parent dangles a rattle over the baby’s 
crib, the baby’s whole body wriggles with delight. But the baby in the 
early months of this stage does not reach up toward the rattle. He is 
unaware that his hand is an extension of himself. If the parent, how- 
ever, places the rattle in the baby’s hand, he will grasp it tightly. He 
does not yet know that he has the power to reach out for the rattle. Co- 
ordination between vision and grasping into an integrated schema 
does not yet exist. 

Substage 4: Coordination of secondary schemata (8-12 months). 
This stage marks the beginning of what is called intentional behav- 
ior. The baby is determined to reach an object he desires. Piaget de- 
scribed his son Laurent’s persistent efforts to reach a matchbox that 
Piaget had hidden behind a cushion. At nine months, Laurent 
pushed Papa Piaget’s hand away and pulled at the object with his 
other hand. Not only were Laurent’s movements intentional, but 
they were a means to an end. Laurent persevered until he obtained 
the desired object. 

In Silas Mamer we have an excellent description of intentional 
behavior: 

The infant's eyes were caught by a bright glancing light on the 
white ground, and with the ready transition of infancy, it was im- 
mediately absorbed in watching the bright living thing running to- 
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ward it, yet never arriving. That bright living thing must be caught, 
and in an instant, the child had slipped on all fours, and held out 
one little hand to catch the gleam. But the gleam would not be 
caught in that way and now the head was held up to see where the 
cunning gleam came from. It came from a very bright place; and 
the little one rising on its legs toddled through the snow, the old 
grimy shawl in which it was wrapped trailing behind . . . toddled on 
to the open door of Silas Mamer’s cottage and right up to the warm 

The notion of object permanency is now part of the child’s intel- 
lectual repertoire. Two separate ideas become joined or coordinated. 
One schema is the awareness that the object exists independent of 
the self, the other, that the infant is capable of searching for it. Most 
babies enjoy the game of “Peek-a-Boo.” The baby’s face lights up 
with joy when mother’s face reappears from behind the cushion or 
from behind her hands. The baby watches with intense interest and 
anticipation. The reappearance of her face confirms the baby’s no- 
tion that he has about her “permanency” and her ability to come 
back again. 

In The House at Pooh Corner, Pooh drops a fir-cone by accident 
into a brook and believes it has disappeared. As he lies resting near 
the stream, he spots his fir-cone floating by on the other side of the 
bridge. Pooh thinks this is strange, and wonders if he drops another 
fir-cone into the water whether that one will reappear. Pooh repeats 
his act and is delighted with each fir-cone's reappearance. He is test- 
ing out the notion of object permanency. 

Symbolic meaning also develops in this fourth stage. A baby can 
retain images of objects in her head even when the object is not pre- 
sent For instance, a baby smiles when she hears the nursery door 
being opened. She anticipates the appearance of her mother before 
she enters the room. Piaget’s daughter Jacqueline could discriminate 
between the sounds of a spoon tapped against a glass or against a 
bowl as a signal that mother was going to offer her a particular food. 
The sound of the spoon against the bowl signified food that she did 
not like, and she clamped her mouth shut. 

At this stage the child responds in order to produce a desired re- 
sult, and he will respond similarly in a new situation. Sometimes he 
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is successful in repeating his act; sometimes the outcome is disaster. 
This kind of “intent” often appears funny to adults, such as when an 
infant attempts to repeat an act which seems appropriate to him. A 
one-year-old who puts a hat on his head may at some later time turn 
a sand pail upside down and put it on his head, too. 

Substage 5: Tertiary circular reactions (12-18 months). In- 
creased exploration now begins to take place. Until this time, intelli- 
gence consisted of applying familiar information to new situations. 
But now the infant, confronted with a situation in which her old 
schemata do not work, must invent a new plan. This is the period 
when toddlers explore the mysteries of the videotape recorder or 
play with nesting blocks and toys of various shapes and sizes, trying 
to fit things together and pull things apart. When a baby in this pe- 
riod tries to reach outside of her playpen for an object wider than the 
spaces between the bars, she learns to tilt the object after some trial 

A baby discovers, too, at this stage that he can let things drop out 
of his grasp intentionally. Thus, the baby who drops food on the 
floor during mealtimes is doing several fascinating things. First, he 
can control the dropping of the food by himself; second, the food 
falls through the air and he can watch its flight; and third, he can 
vary where he drops the food so that he can scatter the pieces all 
around the high chair. The baby has learned new ways of perform- 
ing the same act. In the same fashion, Winnie-the-Pooh, playing be- 
side the stream, soon varied his schemata by dropping various sizes 
of fir-cones into the water. 

Substage 6: Invention of new means through mental combina- 
tions ( 18 months-2 years). The actions of groping and exploring that 
characterized the earlier months begin to diminish, and the infant 
starts to think about an action before she acts. Because the toddler 
has carried on so many “experiments” in the previous stage, she can 
now use some of the information she has assimilated to perform new 
acts without the trial and error that dominated her earlier months. 
Gestures as well as limited speech help a child indicate that she is 
thinking about a solution to a problem. A classic example comes 
from Piaget’s own notes about his daughter Lucienne. When Piaget 
gave Lucienne a box with a chain tucked inside it, she attempted to 
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retrieve it but was not successful because the opening was too small 
for her hand to fit inside. Lucienne opened and closed her mouth in 
an attempt to signify that the box needed a wider opening. Piaget 
called this opening of the mouth a motor indicator or symbol that 
represented the box and its opening. This imitation of the box 
helped Lucienne to formulate a plan. Indeed, she then put her finger 
in the box, enlarged the slit and retrieved the chain. Imitation in the 
form of a motor signifier marks the way for the beginnings of 
thought, and the movement into the next main developmental stage. 


II. Preoperational Stage: 

Ages Two through Seven 

Ibis period is called “preoperational” because the child still has not 
developed the mental structures needed for logical or abstract 
thought. The child is still dependent upon what he sees, and his rea- 
soning is without systematic or logical processes. 

The preoperational period is divided into two substages, the Pre- 
conceptual (ages two to four years) and the Perceptual or Intuitive 
Thought Period (ages four to seven years). In the Preconceplual 
stage the child begins to use language and mental images, and at- 
tempts to generalize in illogical ways. In the Period of Intuitive 
Thought, problem-solving depends on instinctive thought and ap- 
pearances, not on judgment or reasoning. Piaget called this kind of 
thinking in children transduction or transductive reasoning: Reason- 
ing from a particular idea to a particular idea without logically con- 
necting them. The child believes that simultaneous occurrences 
necessarily havte a cause-effect relationship. Reasoning is inconsis- 
tent; distortions of thought are common. 

Syncretic thought is one form of transductive reasoning. For ex- 
ample, Piaget reported his daughter Jacqueline’s conversation when 
she was ill and wanted oranges. Piaget told her that oranges were 
still green and not yet ripe. Later as Jacqueline drank her camomile 

tea, she said, “Camomile isn’t green, it’s yellow already Give 

me some oranges!” The child’s reasoning made sense to her. If tea is 
yellow, then oranges must be yellow at this time, too. Jacqueline at- 
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tempted to link two separate bits of information together and the re- 
sult was egocentric, faulty, prelogical reasoning. In Winnie-the- 
Pooh , Pooh has just been bitten by a bee in his search for honey. As 
a result, he decides they are “the wrong sort of bees,” and therefore 
“would make the wrong sort of honey.” Pooh’s reasoning is egocen- 
tric, transductive, and syncretic. 

At times, preoperational children reason in a way that Piaget la- 
beled juxtaposition reasoning-, a child concentrates on details and 
parts of an object and does not relate the parts to the whole. For ex- 
ample, when Piaget asked a five-year-old child to put together ob- 
jects that were alike, the child placed a woman next to a fir tree, a 
bench against a house, and coupled a church with a small tree and 
a motorcycle. The juxtaposition of these collections was arbitrary. 
Similarly, a child may reason that a large sailboat floats because it is 
heavy, a small sailboat floats because it is light, a leaf floats because 
it is thin, paper floats because it is flat. The child does not grasp the 
underlying, notion that explains the phenomenon of floating. He rea- 
sons without generalizing or forming a logical concept. 

Egocentric behavior is probably the most striking characteristic of 
the preoperational child. Egocentrism is manifested in a child’s con- 
stant use of questions and through the child’s persistent monologues, 
whereby she keeps a running chatter going even though no one may 
listen. Indeed, the child in this period believes that everyone feels and 
thinks as she does. Pooh’s first monologue in Winnie-the-Pooh is an 
excellent example of egocentrism. Pooh hears a buzzing noise in the 
forest and immediately believes that buzzing noises means that bees 
are about, and that bees only buzz to make honey, and of course “the 
only reason for making honey is so / can eat it.” 

Children in this period believe in animism, the notion that inani- 
mate objects are alive. Christopher Robin, for example, attributes 
life to his stuffed animals. There is Piglet, a weak and timid pig; 
Ecyore, the cynical, pessimistic donkey; Owl, all wise and knowing; 
Rabbit, mean and clever; Kanga, the bossy, practical symbol for 
motherhood; and of course, Roo, the mischievous baby. In The Wiz- 
ard of Oz, we find Dorothy befriending a Tin Man and a Scarecrow. 
Children enjoy these stories because they accept the idea that they 
can attribute life to their toys and talk to them. Piaget asked many 
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children whether inanimate objects such as wind, rivers, clouds, and 
the sun were alive. He found that below the age of seven, children 
ascribed life to these forces of nature. 

Children in this period also believe that natural phenomena are man- 
made. Piaget termed this belief artificialism. Children believe that hu- 
man beings created lakes, mountains, trees, the sun, and the moon. 

In The Phantom Tollbooth, Milo, the young boy, meets Chroma, 
the conductor of colors: 

"You don’t listen to this concert — you watch it. Now, pay attention.” 

As the conductor waved his arms, he molded the air like handfuls 
of soft clay, and the musicians carefully followed his every direction. 

“What are they playing?” asked Tock. . . . 

“The sunset, of course. They play it every evening, about this time.” 

“They do?” said Milo quizzically. 

“Naturally,” answered Alec; “and they also play morning, noon, 
and night, when, of course, it’s morning, noon, or night. Why there 
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wouldn’t be any color in the world unless they played it. Each instru- 
ment plays a different one . . . and depending, of course, on what sea- 
son it is and how the weather’s to be, the conductor chooses his score 
and directs the day.” 

In The Wizard of Oz, The Scarecrow, Tin Woodsman, and Cow- 
ardly Lion all exhibit artificialism: They believe that the Wizard of 
Oz will be able to give them brains, a heart, and courage — even 
when the Wizard is exposed by Toto the dog as an ordinary man. 

The preschooler is constantly questioning and investigating new 
things. The child knows the world only from her own experience. If 
she can’t find an explanation for something, she’ll make one up. The 
magic rituals children believe in (getting the wishbone of the 
chicken, not stepping on sidewalk cracks) are attempts to control a 
world which doesn’t make very much sense. Children sing chants 
such as “Rain, rain, go away, come again another day,” thinking 
they can control the elements. 

The preoperational child believes in the realism of words. Names 
exist as part of the object named. In Winnie-the-Pooh, Rabbit says 
that the North Pole is “sure to be a pole because of calling it a pole, 
and if it’s a pole, well, I should think it would be sticking in the 
ground, shouldn’t you, because there’d be nowhere else to stick it.” 
During the expedition to the North Pole, Baby Roo falls into the 
water and Pooh saves him with a long pole he happens to find. 
Christopher Robin proclaims that the expedition is over and that 
Pooh has found the “North Pole.” 

Pooh also uses language quite literally. Pooh lived in the forest all 
by himself “under the name ‘Sanders.’ ” Christopher interprets this 
to mean that there must be a sign hanging above the door with the 
name “Sanders” printed on it. 

Children in the preoperational period also use onomatopoeia, or 
words that sound like noises that objects make. Children say “choo- 
ehoo” and “bow-wow” long before they say train or dog. Pooh re- 
ceived his name through onomatopoeia. While hunting for honey in 
one of his adventures, he held on to a balloon for a long period of 
time as he floated in the air toward the beehive. Since he tried to 
hold tightly to the string of the balloon, he was unable to use his 
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hands to chase away the flies. Whenever one landed on his nose. 
Pooh had to blow it off by saying “Pooh.” And that is how he got 
his name. 

The preoperational child takes metaphors and figurative expres- 
sions in the literal sense. In Charlie and the Chocolate Factory, the 
factory’s owner, Mr. Willy Wonka, takes the children on a tour: 

STOREROOM NUMBER 7 1 WHIPS OF ALL SHAPBS AND SIZES 

“Whips!” cried Veruca Salt. “What on earth do you use whips for?” 
“For whipping cream, of course,” said Mr. Wonka. 

“How can you whip cream without whips? Whipped cream isn’t 
whipped cream at all unless it’s been whipped with whips. Just as a 
poached egg isn't a poached egg unless it’s been stolen from the 
woods in the dead of the night!” 

Another major characteristic of preoperational intelligence is the 
concept of centering. By this Piaget means that a child can see an 
object only in relation to its particular function, or can focus on only 
one aspect of the object at a time. In Winnie-the-Pooh, the donkey 
Eeyore is the unfortunate victim of centering. He loses his most 
compelling feature, his tail. Pooh promises to help look for the miss- 
ing tail. Visiting Owl, Pooh notices that the bell-rope on Owl’s door 
looks rather familiar to him. 

“Handsome bell-rope, isn’t it T said Owl. Pooh nodded. 

“It reminds me of something,” he said, “but I can’t think what. 
Where did you get it?” 

Owl describes how he found it hanging over a bush. Owl thought 
someone must live in the bush, so he rang it, but nothing happened. 
He rang it again and it came off in his hands. Since nobody wanted 
the bell-rope. Owl took it home and hung it on his door. For Owl, a 
tail without Eeyore attached to it is not a tail; hanging over a bush it 
becomes a bell-rope. 

The preoperational child has not yet acquired conservation. That 
is, he does not understand that objects or quantities remain the same 
despite a change in physical appearance. Eeyore the donkey has not 
yet learned to conserve. Piglet plans to give Eeyore a large red bal- 
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loon for his birthday. On the way there. Piglet falls down and the 
balloon bursts. All that is left is a “small piece of damp rag.” Never- 
theless, Piglet is determined to give the present to Eeyorc. 

“Eeyore, I brought you a balloon.” 

“Balloon?” said Eeyore . . . “one of those big coloured things you 
blow up?” . . . 

“Yes . . . but I fell down . . . and I burst the balloon.” 

"My birthday balloon?” 

“Yes, Eeyorc,” said Piglet, sniffing a little. “Here it is. With — 
with many happy returns of the day.” 

“Thank you, Piglet,” said Eeyore. “You don’t mind my asking," 
he went on. “but what colour was this balloon when it — when it was 
a balloon?” 

Poor Eeyore cannot understand that red remains red even when the 
halloon is small and no longer round and full. 

The child who has acquired conservation of volume understands 
that the amount of juice in a tall, thin glass docs not change when it is 
poured into a short, fat one. In an experiment on conservation of sub- 
stance, Piaget presented a child with two identical balls of clay and 
then elongated or flattened one of them right before the child's eyes. 
He then asked the child if the two pieces both had the same amount 
of clay. The preoperational child will say “no,” believing that the ex- 
perimenter has actually produced more clay by changing the shape of 
it. This can be attributed to the child’s tendency to focus on only one 
aspect of a given object at a time. The child considers “length” or 
“height,” but not the two simultaneously. A child who is in the con- 
crete operational stage, however, can conserve matter, and under- 
stands that although the shapes of the two pieces of clay arc different, 
no clay has been added or subtracted. This child understands that the 
two dimensions, “height” and “length,” arc related. 

A four- or five-year-old has difficulty placing objects in a series. 
When asked to line up sticks of unequal lengths according to then- 
size, the preschooler is bound to mix up the order and place longer 
sticks before shorter ones. She goes through much trial and error un- 
til she succeeds. The young child also experiences considerable con- 
fusion concerning relationships, whether between objects or people. 
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For example, young children classify objects inaccurately. A child in 
the preoperational stage often thinks that taller people are older and 
shorter people are younger; he uses height as the basis for his reason- 
ing. It is amusing, too, when a child is asked about his brother. He 
may admit that he has a brother, but he is unable to understand that 
he too is a brother, an example of the lack of reversibility. 

Finally, children’s intellectual growth in the preoperational pe- 
riod is influenced by their play. Play is important in the development 
of intelligence. The symbolism or the representation of absent ob- 
jects by substitute objects is one way in which a child learns about 
the world. When a child uses a mud pic to represent cake, or makes 
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building blocks into a gasoline station, she is attempting to assimi- 
late information about the environment into existing schemata. 
Through the continuous interaction of assimilation and accommoda- 
tion, the child gradually gains some sense about objects and their 
purposes. For example, when Pooh uses his umbrella turned upside 
down as a boat, he is assimilating information about boats and um- 
brellas, accommodating the umbrella to his image of boats, and 
adapting to a new situation in which a vehicle is needed to help him 
sail home in the flood. 

The youngsters in the cartoon on page 39 are playing “space 
man” using a box for their rocket ship. Through assimilation- 
accommodation, they are adapting to the schema of a ship about to 
take off. Mother represents reality for them, and they cleverly 
work her into the game as “Mission Control.” 

The growth of intelligence is nurtured by make-believe play, as 
this is the primary means the child has for assimilating the reality of 
the world into existing experience. In this preoperational period 
much of the child’s learning about language, morality, time, and 
numbers will take place through play. As children mature, they will 
move into the next stage, concrete operations. Here, they will begin 
to classify objects correctly, conserve, use socialized language, re- 
linquish their animistic notions, and generally view the world in a 
more logical way. 


CHAPTER 4 


Playing and Imitating 


L isten to the noises in a nursery and you’ll hear a proud new 
mother or father make sounds like “goo-goo” or “itsy-bitsy 
baby.” You may even see raised eyebrows on mother’s face, weird 
contortions of mouth and cheeks, and you’ll hear lots of giggling. 
What you’re observing is a perfectly normal scene of parents engag- 
ing in “play” with their newborn babies. Play starts at birth, accord- 
ing to Piaget. Through numerous observations of his own three 
children in their nursery, and later in their toddler, preschool, and 
school-age periods, Piaget formulated his theory of play. 

Play begins as imitation. In the early stage of the infant’s life, in 
the sensory-motor period, the baby’s play is predominantly a copy 
of the sounds and actions of the persons or animals in his environ- 
ment. Gradually, these imitations evolve into the three main forms 
of play that Piaget has labeled practice play , symbolic play, and 
games with rules. Before we discuss these three stages of play, let us 
examine what Piaget meant. 


Imitation 

Babies use their mouths, eyes, hands, and feet in imitative “func- 
tional pleasure” games. Within this early infant period, from birth to 
about twenty-four months, Piaget described six substages of play, 
each one evolving from the previous one and becoming more com- 
plex and organized. Imitation is nearly pure accommodation. The in- 
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fant simply copies an act he sees without necessarily understanding 
the movements. For example, a mother may wave “bye-bye” to the 
infant. The infant imitates the movements with his hands, but may 
not fully understand the words. As a matter of fact, he may even 
wave “bye-bye” to someone who enters a room. Only later does the 
baby understand the words, and when he plays with his toys he can 
make believe he is going away, or a doll is going away, and the doll 
can wave bye-bye in the appropriate manner. When the child plays at 
this level, utilizing a reality symbol in his own game, it is assimila- 
tion. When the baby imitates you as you wash your face, he is ac- 
commodating to the environment, but later, when he can wash his 
doll's face in a make-believe sink, he is assimilating his information 
about washing into a little game that may not always reflect the real 
world. For example, a doll may be washed with a pretend cloth made 
out of scrap material, and soap may be a piece of cardboard. 

There are six substages in this period of imitation that involve the 
infant’s gradual movement from purely reflex behavior to a more 
complex imitation of models. As the child grows and develops, she 
learns to copy sounds and gestures without the extensive trial and 
error that characterized her early months. 

In Substage 1, the baby merely acts with his reflexes — sucking, 
crying, responding to a loud noise by a startle, moving his head to- 
ward light, grasping his own lingers or another’s fingers. Gradually, 
these reflex movements become more purposeful. The sounds of one 
baby can trigger the cries of all the babies in the nursery. This crying 
is attributed to the inability of a baby to distinguish between his own 
cry and that of a nearby baby. Thus, the crying of other babies stim- 
ulates the vocal reflex and has a contagious effect. The external 
stimulus, the sounds coming from another baby, causes the crying. 
But soon imitation begins. A baby cries when he hears another baby 
crying, but when the baby stops, he stops too. 

In Substage 2, the baby repeats what someone has done, assimi- 
lating the action into her own schema as though it were her own. For 
example, if his baby daughter Jacqueline made “la” or “le” sounds, 
she could imitate Papa Piaget’s sounds if indeed they were “la” or 
“le” sounds. But Jacqueline would not imitate a new sound that was 
not first emitted by her. 
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In Substage 3, true imitation of sounds and movements begins. 
Thus Jacqueline now imitates sounds and movements that Papa 
made even if she had not previously made that sound or move- 
ment herself. The movements that a baby imitates must be 
movements that she can see on her own body, such as hand or 
leg movements. For example, in this stage a baby could not imitate a 
facial expression because she is unable to see her own face. 

In Substage 4, the child’s repertoire of sounds and movements 
expands to include sounds that are new to her and movements or 
imitations of facial expressions of others. Piaget described this as 
follows: 

At 0;8, Jacqueline was moving her lips as she bit on her jaws. I did 
the same thing and she stopped and watched me attentively. When I 
stopped, she began again. I imitated her, she again stopped, and so it 


This imitation of movements initiated by the infant, but that the in- 
fant cannot see on her own body, marks an important step in the im- 
itation process. From imitation of mouth movements, the infant can 
then begin to imitate other facial movements and become aware that 
parts of other faces, such as nose, eyes, ears, and cheeks, are also 
like her own features. Thus, if a mother were to raise her eyebrows 
and puff out her cheeks to make a “funny face,” her baby could now 
imitate this expression in a playful way. 

In Substage 5, the infant continues to imitate the adult's voice and 
attempts to form words and imitate more complex movements. The 
infant is more flexible and his imitation now is actually a question of 
degree when compared to the previous stage. No new forms of imi- 
tation appear, but experimentation with existing sounds and gestures 
increases, and the child is more persistent. Imitation here becomes a 
systematic accommodation. The child seems to perform acts over 
and over, and the beginnings of ritual-like behavior appear. 

Finally, the infant, at about eighteen months, enters Substage 6. 
Now he can copy more complex behavior without the trial and error 
of the previous stages. The baby also can imitate nonhuman objects, 
such as his pet dog or cat, as well as objects that are not present. 
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This imitation that begins toward the end of the second year of life is 
called symbolic imitation, because the baby uses something other 
than the original object to symbolize the object. Piaget’s daughter 
used a walnut to substitute for a cat. As she moved the walnut along 
the edge of a big box she made “meow, meow” sounds indicating 
that, indeed, the walnut was her cat and the box, the garden wall. 
Here then, with Jacqueline’s little game, is the beginning of the 
world of make-believe. 


Practice Gaines 

When a child swings on a swing for the sheer pleasure of the move- 
ment, he is engaged in practice or mastery play. Much of a child’s 
play is just for the pleasure of the senses — feeling, touching, move- 
ment of arms, legs, toes, or fingers. The job of swinging on a rope 
swing just for this sensory-motor pleasure is experienced by Avery, 
a boy in E. B. White’s classic book, Charlotte’s Web. 

“Then you straddled the knot, so that it acted as a seat. Then you got 
up all your nerve, took a deep breath and jumped. For a second you 
seemed to be falling to the barn floor below, but then suddenly the 
rope would begin to catch you, and you would sail through the bam 
door going a mile a minute, with the wind whistling in your eyes and 
ears and hair." 


Some sensory-motor play involves tasting, smelling, or even listen- 
ing to sounds. Thus, sense modalities and motor movements may be 
involved at different times in a child’s enjoyment of a game. 

When Linus plays with a rubber band in the cartoon on page 46, 
his fingers and hands are involved in a practice game. The pleasure 
of finally mastering his movements outweighs the initial frustra- 
tions of the trial and error that preceded mastery. 

In Trio for Three Gentle Voices by Harold Brodkey, we find 
Faith, in the toddler stage, playing with five spoons. 

She could get two spoons in each hand and a fifth in her mouth. She 
stood up and walked away. . . . She toppled to the floor and lay on 
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her back, idly she kicked her heels, “Otsee wah-wah,” she said. “Ot- 
see poosfah.” She sat up and put two spoons down the front of her 
overalls. She took two more spoons in her left hand and the last one 
in her right hand. She rolled over until she was on all fours; it was the 
only way she could rise. Then she stood up. She glided toward the 
kitchen, leaning slightly to one side, perhaps because the spoons in- 
side her overalls tickled. 

This play has no purpose other than that of sensation. The humming 
of Winnie-the-Pooh as he exercises before his glass and simply 
plays with sounds such as “Tra-Ia-la” or “Rum-tum-tickle” are ex- 
amples of sensory-motor play with song. The sounds are made 
merely for the pleasure they bring, despite the meaninglessness of 
each syllable. Adults engage in sensory-motor or practice play as 
well. For example, we all enjoy trickling sand through our fingers. 

Ritualistic play, or play that is later called practice play, begins in 
the sensory-motor stage and is a form of mastery. The child repeats 
an act to see if it will recur, as well as for the pleasure it gives him. 
For example, Eeyore the donkey dropped a balloon into an empty 
pot over and over just for the pleasure of the act. Baby Roo prac- 
ticed jumping into the sand. He kept jumping and falling into 
mouse-holes. He would climb out of them and jump in a hole again. 
Baby Roo played this game repeatedly, just as Eeyore played his 
balloon game. Wilbur the pig, in Charlotte’s Web, rolled in the ma- 
nure or the hay or scratched his back against the fence because it felt 
good. A baby kicks a mobile hanging over his crib over and over 
and squeals with delight each time it moves. These forms of play are 
not yet true games but pleasurable acts in themselves that eventually 
emerge into more complex forms of play. 

In The House at Pooh Comer, “Poohsticks” begins as a sensory- 
motor or practice game and evolves into a more complex game with 
rules. At first Pooh dropped a fir-cone over the side of a bridge and 
leaned over to watch it reappear on the other side. Then he dropped 
two fir-cones into the water and waited to see which fir-cone would 
come into sight first. It was difficult for Pooh to distinguish between 
the two cones and name a winner since they were the same size. He 
then used one big and one small fir-cone in his game. Pooh and his 


A PIAGET PRIMER 



Playing and Imitating 


47 


animal friends substituted sticks for fir-cones “because they were 
easier to mark.” Thus a game that began as a practice game, one that 
initially was played for enjoyment of the reappearance of the fir- 
cones, evolved into a game with rules and order. Each stick had a 
definite size and the winner was the first stick that emerged. The 
game began with a definite “Go,” and involved rules, a score, more 
than one player, and an eager expectation for the winning stick to 
reappear! 


Symbolic Play 

Near the age of two, the swing that was formerly used just for prac- 
tice and mastery now may become a rocket ship traveling to a dis- 
tant planet, or a wild bird that flies through the air. It is true that 
practicing new tricks on the swing may continue through childhood 
and adolescence, but now another element is introduced into the 
swing game — that of make-believe, or pretend. Symbolic games, or 
play that distorts reality and implies representation of an absent ob- 
ject, occupies a major period of the child’s world from ages two 
through five years. A child who pretends a box is a car, a pot is a 
drum, the broom is a wild horse, and a mud pie is a birthday cake is 
engaged in make-believe or symbolic play. 

Piaget used the term “ludic” to describe such symbolic play. 
Ludic comes from the Latin word ludus, meaning game. These pre- 
tend games may appear funny or silly to an adult, but they are quite 
serious to the child. A child may imitate or make believe he is a dog 
or cat, or he may invent an imaginary playmate that accompanies 
him all over. The child who does this is able to differentiate between 
what is real and what is fantasy. The use of pretend and make- 
believe helps him to make this differentiation. In his play he re- 
hearses his life experiences, testing them out in varying ways. His 
imaginary companions and characters later evolve into the adult’s 
fantasy life or daydreams — his private, secret, inner world of make- 
believe. In symbolic play, commonplace materials are often substi- 
tuted for the real objects. In Winnie-the-Pooh, Christopher Robin 
and Pooh are caught in the ‘Terrible Flood.” They desperately need 
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a boat large enough for two. Pooh, who is a “Bear of Very Little 
Brain,” said something “so clever that Christopher Robin could only 
look at him with mouth opeil and eyes staring”: “We might go in 
your umbrella.” Christopher Robin realized how clever this was of 
Pooh, and turned the umbrella upside down and they both were able 
to get in. “ ‘I shall call this boat The Brain of Pooh,’ said Christo- 
pher Robin, and The Brain of Pooh set sail forthwith in a south- 
westerly direction, revolving gracefully.” 

It is not unusual to see preschoolers involved in parallel play. Just 
watch some children sitting in a sandbox or playing in the doll cor- 
ner. Each one is busy with her own toys, playing in her own fashion 
and interacting with her neighbor only in a perfunctory way. But if 
one child were to leave the sandbox or the doll corner, her friends 
would become disconsolate. The conversations in the sandbox may 
be in the form of monologues — each child talking to herself about 
her own particular plan of action, and each child possibly making her 
own rules. Yet each one enjoys the presence of her friends. 

Some children engage in what Piaget called compensatory play. 
If a child has been spanked, he may then spank his doll or scold his 
teddy bear. If a child witnesses an unpleasant act or has a frightening 
experience, he may then symbolically play this out Piaget believed 
this compensation or catharsis enabled a child to dissociate the un- 
pleasant act from its context, and then assimilate it into his behavior. 
For example: 

At 3;0, Jacqueline was impressed by the sight of a dead duck which 
had been plucked and put on the kitchen table. The next day I found 
J. lying motionless on the sofa in my study, her arms pressed against 
her body and her legs bent: “What are you doing, J? — Have you a 
pain? — Are you ill?" “No, I’m the dead duck.” 

Play therapists, professionals who work with children who have 
emotional disturbances, use materials such as dolls, sandboxes, and 
paints in their playrooms. Because children may not be able to com- 
municate their feelings through words, the trained therapist inter- 
prets their play. Some of a child’s concerns and apprehensions 
might be revealed as a child plays. Piaget made a distinction be- 
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tween primary symbolism (conscious assimilation, conscious pre- 
tend play) and secondary symbolism or unconscious assimilation. 
When Jacqueline used her walnut shell to represent a cat (in an ex- 
ample cited earlier), she was quite aware of her actions. Sometimes, 
a child uses toys to express concerns of which he is unaware. Piaget 
used the example of a child who is jealous of his baby brother. 
When playing with two dolls, the child may make the smaller doll 
go away on a long trip while the bigger doll remains home, safe with 
mother. The child in this game may not consciously be aware of his 
desire to get rid of baby brother. This is secondary symbolism or 
play that is compensatory. 

Another example of compensation is found in A High Wind in Ja- 
maica by Richard Hughes. A group of children are held captive on a 
ship. Rachel, who is about six, plays “house” constantly. One reason 
she perseveres in this type of game is to relieve her - loneliness and 
the fact that she misses her parents. Another reason is for her own 
inner joy of pretending. 

She was never happy unless surrounded by the full paraphernalia of a 
household: she left houses and families wherever she went. She col- 
lected bits of oakum and the moultings of a worn out mop, wrapped 
them in rags and put them to sleep in every nook and cranny. . . . She 
could even summon up maternal feelings for a marline-spike and 
would sit up aloft rocking it in her arms and crooning. . . . Further 
there was hardly an article of ships’ use from the windlass to the bo- 
sun’s chair, but she had metamorphosed it into some sort of furniture, 
a table or a bed or a lamp or a tea set: and marked it as her property. 

Secondary symbolism, or play that deals with unconscious sym- 
bols, falls into three groups: symbols relating to the body; symbols 
relating to elementary family feelings such as love, jealousy, and ag- 
gression; and symbols relating to anxieties about birth of babies. Pi- 
aget also posited that there is an analogy between dreams and the 
games of children, but with one difference. In dreams, nightmares 
may appear, but when a child plays a game, he can control the fear, 
and even make it funny or enjoyable. A child we know played “alli- 
gator” over and over in an attempt to master his fear of the animal. 
The game was played with much vigor and laughter as he, the “alii- 
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gator,” pretended to swallow a toy or the arm of his mother. The 
game helped to ease his fears, so that gradually this game appeared 
less and less in his play activities. 

Games with Rules 

According to Piaget, practice play begins within the first months of 
a baby’s life and symbolic play begins about the second year. Games 
with rules rarely occur before ages four to seven and belong mainly 
to the stage of concrete operations, ages seven to eleven. Games 
with rules remain with an individual throughout his life and develop 
even more fully as the person matures. Piaget called games with 
rules “the ludic activity of the socialized being.” Symbolic games in 
the form of daydreams or fantasies continue throughout one’s life. 
Practice games or sensory-motor play may continue in forms such 
as sifting sand through one’s hands, floating in a pool, practicing a 
tennis serve against a wall, or playing “air guitar.” 

Games with rules do make up a large segment of a child’s play 
from seven to eleven, but the preschooler may also engage in games 
with simple rules. Rules are either handed down or spontaneous, and 
as the Miss Peach cartoon, below, illustrates, may be quite elaborate! 



© 1957 New York Herald Tribune, Inc. 


Preschooler’s games with rules 

Some games are what Piaget called “institutional.” These are the 
games that seem to be passed down from generation to generation 
such as “Take a Giant Step,” “Hide and Seek,” and “Hop-Scotch.” 
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Younger children generally learn these games by imitating older 
siblings or other children in the neighborhood. The symbolic games 
that children play may evolve into games with rules, just as the prac- 
tice games of “Poohsticks” evolved into a game with rules. Piaget 
described a game played by shepherd boys of Valais, who used 
branches from a hazel tree to be their pretend “cows.” The branches 
were Y-shaped so that the tips of the Y were horns and the lower 
part of the Y was the body. Eventually the game became more elab- 
orate and the “cows” fought one another. Soon rules were developed 
about the conditions of fighting such as pushing, jerking, pulling, 
and the rules evolved into who could “win” a “cow.” In just this way 
children have evolved elaborate games from the symbolic play of 
cops and robbers, cowboys and Indians, or even doll play. Once 
rules are made, then games that were purely sensory-motor combi- 
nations or symbolic games become games with rules. Games with 
rules involve competition, a code that is institutionalized, or a code 
that may be a temporary, spontaneous agreement. 

Let us look at our swing for a moment. The swing that was used 
for practice and mastery, and later as a rocket ship or a wild bird, 
may also become a swing game with rules. The children may com- 
pete to see who swings highest, there may be rules for taking turns, 
or there may be rules concerning the limitations (no zigzag swinging 
or over-the-bar swinging). 

In Alice’s Adventures in Wonderland , the Queen’s game of croquet 
is an example of games with rules. “Croquet balls were live hedge- 
hogs and mallets live flamingoes, and the soldiers had to double them- 
selves up and stand on their hands and feet, to make the arches.” The 
rules were temporary and spontaneous and violated the institutional- 
ized code. The game was played by the caprices, of the Queen, much 
to the annoyance of Alice, who was at about age seven, when rules are 
considered important. Alice is annoyed, too, at the Caucus Race since 
this game had no beginning or end. The players simply ran in a circle 
and everyone was a winner. 

Games with rules become the adult’s world of play. Intellectual 
games of chess, checkers, bridge, and sports involve rules that are 
accepted by all. As children leave the world of make-believe, pri- 
vate fantasies become the adult’s symbolic games. The growing, 
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maturing child who maintains this “playful attitude” has a better 
chance of growing into the imaginative, creative adult. 


Purpose of Play 

Now that we have looked at Piaget’s theory of play, some questions 
may arise. Why should children play? Is it necessary? Is it a waste 
of time? Is play innate? Can we teach a child to play? 

Play constitutes a major part of a preschooler’s life and is a valu- 
able aspect of the child’s cognitive, social, and emotional develop- 
ment. As we examine the numerous benefits of play, we will see that 
the adult personality may very well have its foundation in the play 
of the child. 

We have foun^ in our research that play can be taught. In a series 
of experiments with preschoolers, children have been taught how to 
play imaginatively through the use of modeling. When an adult 
shows a child a new way to use materials, or suggests a theme or 
story line to a child, this may be all that is needed by the child to 
start her own imaginative game. An adult who is playful with a child 
is also sanctioning the normal play that some children may feel re- 
luctant to engage in for fear of laughter or ridicule by their peers. 
We believe that all children have the capacity for symbolic or make- 
believe play, and we accept Piaget’s premise that play is one devel- 
opmental aspect of a child’s personality. We feel, too, that parents 
need to set the scene for play by encouraging children to explore 
new materials, to use their bodies in a more relaxed way, to use all 
of their senses. We believe that parents can help children express 
their emotions through play. For example, the use of puppets en- 
gaged in a simple story about a child’s fears or jealousies can allow 
a child to express these feelings through the voices and actions of 
the puppet show. Mister Rogers ’ Neighborhood on television uses 
puppets in a make-believe town to deal with jealousy, partings, sick- 
ness, sharing. In just this way, parents can utilize a few props to help 
children talk about their worries as they play. This technique is only 
one facet of play and, as we have seen, Piaget’s notion of compen- 
satory play deals with this. We have found in our research that chil- 
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dren who are engaged in make-believe play are more lively and 
smile more than children who wander aimlessly around the nursery 
school room, or who engage in aggressive acts. 

Sensory-motor play, practice play, symbolic play, and games 
with rules all have their particular benefits. The infant who plays 
with her rattle or kicks her mobile as it swings over the crib is learn- 
ing about her world. She begins to anticipate movement of the mo- 
bile, but learns that she must initiate the movement herself. The 
sense of touch enables her to keep the mobile in motion and she 
masters this schema. Taste, hearing, touching, and seeing, all enrich 
the child’s play. Her mastery of games enables her to become more 
competent as she explores the world. Each time she succeeds in 
throwing a ball, riding a bicycle, or pumping the swing, the child 
feels more effective and more competent. The make-believe games 
that involve some mastery of skills eventually become more elabo- 
rate and may incorporate rules and order. Thus play may be a com- 
bination of any of the stages we have described. 

Each form of play has distinct benefits. For example, practice 
play or mastery play enables a child to improve his motor skills. 
Games with rules teach the child to share and wait his turn, to learn 
a sense of order and logic, and to accept either the winner’s or the 
loser’s position with appropriate reactions. Games of make-believe 
may involve sensoty-motor skills, some rules and order, and of 
course, sharing, turn-taking, and even delay of gratification. For ex- 
ample, if a child plays tea-party, he learns to set a table, to go 
through the motions of making the tea and pouring it “without 
spilling” the water, while the “guests” await their turn. All the chil- 
dren can touch, taste, and smell the “tea,” and even listen to the 
teapot whistle on the toy electric stove. Baking cookies in the sand- 
box encourages the sensory-motor play of early childhood such as 
the pleasure of touching the mud and water or the rolling of the mud 
pie. The game becomes more advanced into make-believe as chil- 
dren take the roles of baker and customers. Even in this symbolic 
game, rules may appear about who plays each role, how much mud 
is used for each pie, or which trucks are to be used for delivery. 
Later, in more elaborate board games, or street games, not only are 
motor skills developed (finger dexterity in the former, and gross mo- 
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tor skills such as running, jumping, skipping, hopping developed in 
the latter), but definite rules are set down and the child learns to take 
his turn, how to compete fairly, keep score, and share the materials 
of the game. 

Let us look now at some specific benefits that accrue from play: 

When children use a variety of materials in their play, they can 
learn to sharpen their senses. The infant’s chewing on the rattle for 
sensory-motor pleasure or rubbing a piece of soft material for tactile 
pleasure evolves into more elaborate forms of play. Children learn- 
ing to swim enjoy the sensations of water and the pull against 
gravity. Riding a bicycle gives one a sense of balance, and a child 
can feel the wind in her face as she rides with even moderate 
speed. Smelling flowers, traits or vegetables; touching velvet, pine 
cones, or rocks; listening to a clock tick, water trickling, leaves 
crunching; looking at colors, shapes, and objects such as a drop of 
water peered at under a magnifying glass — all of these experiences 
can be enhanced through play. Some crunchy leaves in a toy cereal 
dish make a pretend breakfast. Water with food-coloring makes a 
cup of chocolate. Scraps of silk or velvet feel soft on a doll’s bed, 
and small rocks and pebbles of various colors and shapes become 
the “gold” in a pirate’s treasure box. 

Vocabulary grows as children play mastery games in which 
words are needed, for example, to express “higher” when one 
climbs or swings or throws a ball. Words that involve complexities 
about a board game or game of cards begin to emerge in a child’s 
vocabulary. One child we know who learned chess at the age of four 
years has not only learned the names of the pieces but also has de- 
veloped his spatial relationship ability to an advanced degree. As 
children play make-believe games they need more expressive terms 
to symbolize the range of objects and places they need to enhance 
their pretend play. Playing a game of pirate requires a child to name 
such objects as map, gold, island, ship. 

Concentration is increased when a child engages in play whether 
it be practice, symbolic, or games with rules. Sticking with the ball- 
game until one leams to throw the ball into the hoop, or to make 
contact with the bat, or learning to catch the jacks as the little ball 
goes into the air, forces the child to concentrate and persist. In 
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make-believe play the enjoyment of the game prevents distraction 
and keeps the child involved for a long period. The development of 
concentration will benefit the child later in school as he attends to 
his lessons. 

Flexibility is found among children who engage in play. With 
practice play, a rope or tire may serve as a swing, or a stick as a bat. 
Children can climb rocks when there are no climbing gyms. They 
can slide down grassy hills when no wooden slides arc available, 
and assemble a skateboard with a roller skate and a board. In make- 
believe games, children learn how to substitute objects for the ones 
they do not have. We have seen children make “snowballs” out of 
mud pies by covering them with the white fluffy seeds of dande- 
lions. Round cereal boxes make wonderful drums, and children can 
become orchestra conductors when they hold a “baton” made from a 
paper-towel spool. 

Play creates an atmosphere of harmony. As children play with 
each other, they learn to share the toys, the bicycles, the balls and 
bats, and how to respect each other's toys and materials. In practice 
games, one must wait a turn for the swing or slide. In games with 
rules, each child has a specific turn to play. This docs not mean that 
children who play won’t have fights or arguments, but certainly as 
children engage in games with each other, socialization begins. 

When children play, they learn how to delay gratification. In prac- 
tice games or games with rules, children learn to wait for their turn, 
and in make-believe games a child can say to another, “Wait, I’m 
making your supper. It will be ready soon,” or “We have to sail to the 
treasure island in our boat, then we’U look for the pirate’s gold.” 
Children rehearse the messages they hear from adults concerning the 
need to be patient and to wait. Practice play, symbolic games, or 
games with rules reinforce these waiting or delaying capacities. 
Later, in school this capacity for delay will prove important. 

Playing different roles such as a teacher, storekeeper, astronaut, 
doctor, bus driver, explorer, or parent helps a child “try on” these 
occupations or roles and learn about society in miniature. Children 
enjoy dressing up and pretending that they are different people. In 
this way they begin to think about their future and the variety of 
roles that people have in this world. 
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Empathy can develop, too, as a child leams to play the role of an- 
other person. She can begin to understand how someone feels when 
he is sad or happy. By playing house, for example, children begin to 
see how earnest mothers or fathers are when they want their children 
to obey them, or how happy they are when the “child” in the pretend 
game does something that pleases the “Mommy.” 

Finally, make-believe play leads to an expansion of a child’s 
imagination and creativity. More than practice play, more than 
games with rules, symbolic play enables children to use images, to 
see events in their minds, to imitate sounds and voices and move- 
ments that belong to other people or animals. A child invents new 
ways of using materials and objects. He can be anyone, go any- 
where, do anything in his imagination. When a child leams to pre- 
tend, he leams to master his environment. He also leams to 
distinguish between what is reality and what is fantasy. When one 
develops imagination, one can work out alternate plans for problem- 
solving and rehearse in one’s mind ways to reach a goal. 

Adults can continue to play — and they do. Not only do they con- 
tinue sensory-motor games, practice games, and games with rules, 
but they continue symbolic play through storytelling, writing, and 
participating in amateur theatricals. All adults can continue sym- 
bolic play by keeping their imaginations active and allowing the 
fanciful to enter their thoughts. We have stated that the imaginative 
child is a smiling child. She laughs more and appears more lively 
and spontaneous than the child who engages in routine tasks or only 
in motor-skill games. We contend that the adults who use their 
imagination appear to have more satisfying inner lives and more in- 
ner resources to ward off boredom. 

The play life of children can continue throughout adulthood if 
they find pleasure in their activities and approval from their parents. 
The role of a parent can be to set an atmosphere conducive to play 
by supplying simple materials, and by sharing even for a few 
minutes a day in the child’s make-believe games. The parent must 
also learn when to withdraw from the game, and must be willing to 
allow the child his own manner and style. There is mutual pleasure 
when the child’s imaginative growth leads to the parents delight in 
watching imagination and creativity unfold. 


CHAPTER 5 


How Language Develops 


I f you’ve ever eavesdropped on a group of preschoolers while they 
are busily at play in a sandbox, or watched a youngster when she 
is alone in her room with only a favorite teddy bear, then you know 
that children have a language of their own. They may use words fa- 
miliar to the adult ear, but more often than not, they have a com- 
pletely different meaning in mind. The young child doesn’t talk only 
to people, but to her toys, to the trees, to herself. She speaks in non 
sequiturs, and rarely keeps to a topic for more than two sentences at 

Piaget’s first book. The Language and Thought of the Child , 
published in 1926, dealt with such questions as why children speak 
in the first place, and whether they understand each other when 
they converse. Underlying language acquisition are elementary 
logic and reasoning processes. Piaget began his research in this 
area by observing two six-year-old boys at the Maison des Petits 
(the preschool attached to the Institut Jean-Jacques Rousseau) for 
a month. Without interfering in their play or other activities, he sat 
in a comer of the schoolroom, recording all their remarks and con- 
versations. Analyzing these observations, Piaget discovered that 
children’s speech can be divided into two basic types — egocentric 
speech and socialized speech. Each type serves a’ very different 
function. We assume that the purpose of most speech is communi- 
cation between people, but this is not always the case with chil- 
dren’s speech. 
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Egocentric Speech 

A child first begins to use speech at ages two £ 
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Monologue — a form of egocentric speech 

Skipping from one thought to another with no logical connection 
is common in the speech of preschoolers. As illustrated in the 
Peanuts comic strip above, a young child speaking a monologue is 
either unaware of the listener, or doesn’t care whether or not some- 
one is listening. Frieda talks to no one in particular half the time, and 
she leaves in the middle of a sentence without even finishing her 
thought or saying goodbye. 

Children talking to themselves is an accepted, everyday 
occurrence. Yet, if we see an adult waiting for a bus and talking 
to himself, it’s another matter altogether. An adult’s “thinking 
aloud,” though, is very similar to a child’s monologue. Some psy- 
chologists postulate that an adult’s thought process is another form 
of speech called inner speech and that thinking actually consists of 
talking to oneself without saying anything aloud. Children’s ego- 
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centric monologues may very well be the basis of adult thought 

and reasoning. 

Collective monologue, the most socialized of the three forms 
of egocentric speech, consists of simultaneous monologues: two or 
more children are all talking together, none of them listening to 
or responding to any of the others. Often, children play alongside 
one another, but are completely absorbed in their own fantasies and 
conversation. The child pays little attention to questions asked by 
his playmates: he gives “answers” that are unrelated to specific 
questions. At this stage, each child doesn’t even try to understand or 
listen to anyone else's point of view. 

There is a good illustration of collective monologue in Winnie- 
the-Pooh. Christopher Robin gives a party to celebrate Pooh’s hero- 
ics in saving Piglet from the flood. All the forest animals are invited 
and are seated at a long wooden table, each involved in his own 
thoughts or conversation. 

“Hallo, Eeyore!” said Roo. 

Eeyore nodded gloomily at him. ‘It will rain soon, you see if it 
doesn’t,” be said. 

Roo looked to see if it didn’t, and it didn’t, so he said, “Hallo, 
Owl!” — and Owl said “Hallo, my little fellow,” in a kindly way, and 
went on telling Christopher Robin about an accident which had 
nearly happened to a friend of his whom Christopher Robin didn't 
know, and Kanga said to Roo, “Drink up your milk first, dear, and 
talk afterwards.” . . . 

“H — hup!” said Roo accidentally. 

“Roo, dear!” said Kanga reproachfully. 

“Was it me?” asked Roo, a litde surprised. 

“What’s Eeyore talking about?” Piglet whispered to Pooh. 

"I don’t know,” said Pooh rather dolefully. 

“I thought this was your party.” 

“I thought it was once. But I suppose it isn’t.” 

‘Td sooner it was yours than Eeyore's,” said Piglet. 

“So would I,” said Pooh. 

“H — hup!” said Roo again. 

Collective monologues may be centered around one general 
topic, as when they are all watching Pooh open his present, or can be 
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totally unrelated. Roo is steadily hiccuping, Kanga is scolding him, 
Eeyore is complaining, and Owl is talking to Christopher Robin 
about a person Christopher Robin doesn’t even know. All the ani- 
mals are happy to be together at the party, but each egocentric ani- 
mal is involved with his own thoughts. 


Socialized Speech 

Why, then, at the age of about seven, does a child’s use of language 
become less egocentric and more socialized? Piaget hypothesized 
that before that age the child has little need to communicate clearly. 
Everyone makes an effort to understand him. A baby cries and her 
mother runs to feed or change her. A toddler yells and her babysitter 
brings her a toy. A schoolchild knows that someone will be there to 
meet her at the bus stop. But, as children grow older and begin to 
have contact with other children as egocentric as themselves, they 
have to demand attention to be heard and understood. Socialized 
speech patterns begin to appear at age five or six, at about the same 
time children enter elementary school. It is a time for more play with 
others, sharing toys, and cooperation in group situations. 

Though calling it socialized speech implies communication with 
others, the speech of six- or seven-year-olds is still very egocentric. 
Conversations are often one-sided, but there is a noticeable change: 
The child now pays attention to the speaker and responds to what 
has been said. There is an exchange of information, a conversation. 

Piaget divided socialized speech into four categories: adapted in- 
formation; criticism; commands, requests and threats; and questions 
and answers. The first category, adapted information , is the basic 
form of socialized speech. The function of language shifts from be- 
ing a way of giving oneself pleasure to being a way of exchanging 
ideas or opinions. Adapted information is the foundation on which 
conversations are built. A child exchanges thoughts or ideas with 
others, telling the listener something that will interest him or influ- 
ence his actions. For instance, one child may tell another which 
piece is missing from a puzzle so that they can finish it together, or a 
child may talk about his new puppy as part of “Show and Tell.” 
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Adapted information 

Though not completely logical, the following dialogue from 
Through the Looking Glass is a good illustration of adapted 
information: 

“I hope you’ve got your hair well fastened on?" he [the Knight] 
continued, as they set off. 

“Only in the usual way,” Alice said, smiling. 

“That’s hardly enough,” he said, anxiously. “You see the wind is 
so very strong here. It’s as strong as soup.” 

“Have you invented a plan for keeping the hair from being blown 
off?” Alice enquired. 

“Not yet,” said the Knight. "But I’ve got a plan for keeping it 
from falling off.” 

“I should like to hear it, very much.” 

“First you take an upright stick,” said the Knight. “Then you make 
your hair creep up it, like a fruit tree. Now the reason hair falls off is 
because it hangs down — things never fall upwards, you know. It’s a 
plan of my own invention. You may try it if you like.” 

Such a conversation is communicative in nature. By asking ques- 
tions, Alice shows a genuine interest in the Knight’s ideas. At age 
seven and a half, Alice is becoming less egocentric in her thought 
and language. 

Piaget found that criticism , the second category of socialized 
speech, occurred frequently in the speech of preoperational children. 
Their criticism is intentional and directed toward a specific person. 
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In lhat sense, it is similar to adapted information. The person being 
criticized, however, is not expected to respond to the criticism. For 
that reason, Piaget justified classifying criticism and adapted infor- 
mation as different categories of socialized speech. This distinction 
is a very subtle and often confusing one. 

Children’s criticism is almost always based on anger or emotion 
and seldom on logic or reason, and is usually directed at others. Crit- 
icism is used by children to assert their superiority over others. 
Humpty Dumpty behaves this way in his first encounter with Alice: 

“Don’t stand chattering to yourself like that,” Humpty Dumpty 
said, looking at her for the first time, “but tell me your name and your 
business.” 

“My name is Alice, but — ” 

“It’s a stupid name enough!” Humpty Dumpty interrupted impa- 
tiently. “What docs it mean?” 

“Must a name mean something?” Alice asked doubtfully. 

“Of course it must,” Humpty Dumpty said with a short laugh: "my 
name means the shape I am— and a good handsome shape it is, too. 
With a name like yours, you might be any shape, almost. 

Commands, requests, and threats implies a definite interaction be- 
tween speaker and listener. Through a command, request, or threat a 
child attempts to influence the actions of his audience so as 
achieve a desired goal. Often this is accompanied by action or intent 
of action. The Queen of Hearts, in Alice's Adventures in Wonder- 
land , has only one way of settling all difficulties: Off with her 
head!” Luckily for Alice, this threat was never accompanied by ac- 
tion. At the Mad Tea Party, the Mad Hatter and March Hare issue 
commands to the Dormouse, “Wake up. Dormouse Tell us a 
story.” Alice is amazed at the fact that all the creatures engage in e 
use of commands. “Everyone says ‘come on!’ here, thought 
Alice. ... “I never was so ordered about before in aU my life, never. 

The final subdivision of socialized speech is questions and an- 
swers. Children’s questions begin as early as age two or tiiree, be- 
coming incessant at the ages of four to six. Now that children have 
language, they seek answers to everything. Most questions asked by 
children call for an answer. However, Piaget found that very young 
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children will often ask questions which are addressed to no one in 
particular and for which no answer is expected. Sometimes, they 
even answer the questions themselves. As Alice fell down the rab- 
bit-hole, she 

went on saying to herself, in a dreamy sort of way, “Do cats eat bats? 

Do cats eat bats?” and sometimes, “Do bats eat cats?” for, you see, as 
she couldn't answer either question, it didn’t matter which way she 
put it. 

Children’s earliest questions arc primarily “what is?” questions, 
concerned with names and descriptions of people, places and things. 
The Little Prince is full of these questions: 

Abruptly, without anything to lead up to it, and as if the question 
had been bom of long and silent meditation on his problem, he 
demanded: 

“A sheep — if it eats little bushes, does it eat flowers too?” 

“A sheep,” I answered, “cats anything it finds in its reach.” 

“Even flowers that have thorns?” 

“Yes, even flowers that have thorns.” 

“Then the thorns — what use are they?” 

1 did not know. At that moment I was very busy trying to unscrew 
a bolt that had got stuck in my engine . '. . 

“The thorns — what use are they?” 

The little prince never let go of a question, once he had asked it. 

As children enter the second half of the preoperational stage (age 
five or six), questions become concerned with causality, origins, and 
the physical world. 

Even more than their questions, children’s answers supplied Piaget 
with valuable clues to the development of logic and reasoning. Much 
of Piaget’s early research at Maison des Petits in Geneva consisted of 
collecting children’s spontaneous answers and comparing them for 
similarities. 

Children’s answers and explanations usually make sense to no one 
but themselves. The preoperational child has only a limited amount 
of knowledge and experience to draw on. There’s still a lot he doesn’t 
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Questions about causality, origins, and the physical world 


know, but that doesn’t prevent him from using his imagination and 
making up explanations, as in the Wee Pals cartoon on the next page. 

Because of his egocentric nature the child is unable to recognize 
or accept anyone else’s viewpoint. The child assumes that since 
everyone thinks exactly as she does, there’s no need for explana- 
tions. Introducing Pooh, Christopher Robin explains: 

“He’s Winnie-ther-Pooh. Don’t you know what ’ ther ’ means?” 

“Ah, yes, now I do,” 1 said quickly; and I hope you do too, be- 
cause it is all the explanation you are going to get. 

Egocentrism is also behind the preoperational child’s tendency to 
use pronouns without telling what “it" or “he” refers to. Children 
also tend to leave out important aspects of a story or incorrectly or- 
der sequences of events. Events may be related with no apparent 
connection, as in the cartoon on page 68. 

Another common misuse of language is exemplified by the 
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Explanations — using imagination 

child’s confusion in dealing with homophones. In the mouse’s story 
as told to Alice, we recognize several homophones and Lewis Car- 
roll’ s clever use of them. 

“Mine is a long and sad tale!” said the mouse turning to Alice and 
sighing. “It is a long tail, certainly,” said Alice, looking down with 
wonder at the Mouse’s tail. 

In the same sequence, Alice says, “ ‘You had got the fifth bend, I 
think?’ ‘I had not!’ cried the Mouse, sharply and very angrily. ‘A 
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Egocentric speech 

knot!’ said Alice, always ready to make herself useful, and looking 

anxiously about her. ‘Oh, do let me help to undo it! 

As the child moves out of egocentric speech, linguistic play with 
phonemes and miscellaneous sounds, rhythms, and sing-song games 
help the child realize the flexibility of speech. Later, practice in pun- 
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ning and joking provides good exercise for vocabulary and also an 
opportunity to remove a thought from its context and use it in a new 
way. Learning to make puns and to carry on a joking repartee by 
remote word associations is the one linguistic activity that helps 
children to develop verbal skills along with logical and creative 
thinking. Probably the best example of the use of puns is seen in the 
Mock Turtle’s Story, in which he describes to Alice the type of edu- 
cation he has had. 

“I only took the regular course.” “What was that?" enquired Alice. 
“Reeling and Writhing, of course, to begin with,” the Mock Turtle 
replied; “and then the different branches of Arithmetic — Ambition, 
Distraction, Uglification and Derision.” . . . ‘Well, there was Mystery, 

. . . ancient and modem, with Seaography: then Drawling . . . Drawl- 
ing, Stretching, and Painting in Coils.” . . . “And how many hours a 
day did you do lessons?” . . . “Ten hours the first day . . . nine the 
next, and so on.” “What a curious plan!” exclaimed Alice. “That’s 
the reason they’re called lessons, . . . because they lessen from day 

Before we leave the subject of language, let’s take a closer look at 
the conversations of children in the period of intuitive thought (ages 
four through seven) — the time when they are just beginning to use 
socialized speech. Piaget described six types of conversations: asso- 
ciation with the actions of others, collaboration in action, quarreling, 
primitive argument, collaboration in abstract thought, and genuine 
argument. The distinctions among these categories are subtle. 

In association with the actions of others, even though a child 
might be talking to another about her own activities from her own 
point of view (which could be labeled a monologue), she associates 
what she’s saying with the listener. There is no collaboration; that is, 
the child is still talking only about herself and matters that concern 
her. But she is aware that someone is listening to what she’s saying. 
The following conversation is a good illustration of association with 
the actions of others: 

“Which reminds me — " the White Queen said, looking down 
and nervously clasping and unclasping her hands, “we bad such a 
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thunderstorm last Tuesday— I mean one of the last set of Tuesdays, 
^AUcewas puzzled. “In our country,” she remarked, “there’s only 

0tl ^ITmRed Queen said ’That’s a poor thin way of doing things. Now 
here , we mostly have days and nights two or three at a nme, an 
sometimes in the winter we take as many as five nights together— for 

S51'— . «» •« —— 

to ask. 

“Five times as warm, of course.” 

“But they should be five times as cold, by the same rule— 

“Just so!” cried the Red Queen. “Five times as warm, rmd five 
times as cold— just as I’m five times as rich as you are, and five umes 

18 Alice 'sighed and gave it up. “It’s exactly like a riddle wifi, no 
answer!” she thought. 

“Humpty Dumpty saw it too," the White Queen went on in a 
voice, more as if she were talking to herself. “He came to the door 
with a corkscrew in his hand — ” 


This conversation from Through the Looking Glass is very close to 
being a collective monologue. However, the three are ta g 
a common subject, and are aware of who is listening, but each is 
concerned with only her own feelings about the subject. 

Collaboration in action describes those conversations which 
connect thought with action. The conversation is centeredjound 
an activity being performed by the two speakers, such as bmldtng 
sand castles or setting the table for dinner. In contrast, cMabora^ 
tion in abstract thought is a simple discussion of some topic which 
is not a shared activity. It is the only type of conversation wtach 
has a true interchange of thoughts and ideas; there is a co 
tion of thought on some mental image, upcoming event, memory 
or conversational topic which need not depend on some shared 
physical activity. If two children are at the circus and talking about 
L clowns parading in front of them it is collaboration in ractiom 
if the same children are at home talking about the circus they saw 
the week before, it is considered collaboration m abstract thoug . 
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Both these types of speech are less egocentric than association 
with the actions of others. 

Quarreling, primitive argument, and genuine argument are 
conversations which express an exchange of information, but in an 
opposition of opinions and action. Through quarreling, children first 
express the need to make themselves understood. There is usually 
no justification for the disagreement; an emotion such as anger or 
frustration is usually the cause. 

Argument begins from the moment when the speakers confine 
themselves to stating their opinions, instead of teasing, criticizing, 
or threatening. In primitive argument, the speakers disagree and 
give explanations for their differing points of view. Of course, in 
Wonderland it doesn’t always make sense: 

Alice went timidly up to the door, and knocked. 

“There’s no sort of use in knocking,” said the Footman, “and that 
for two reasons. First, because I’m on the same side of the door as 
you are; secondly, because they're making such a noise inside, no 
one could possibly hear you.” And certainly there was a most extra- 
ordinary noise going on within — a constant howling and sneezing, 
and every now and then a great crash, as if a dish or kettle had been 
broken to pieces. 

“Please, then,” said Alice, “how am I to get in?” 

“There might be some sense in your knocking,” the Footman went 
on, without attending to her, “if we had the door between us. For in- 
stance, if you were inside, you might knock, and I could let you out, 
you know.” He was looking up into the sky all the time he was 
speaking, and this Alice thought decidedly uncivil. “But perhaps he 
can’t help it,” she said to herself; “his eyes are so very nearly at the 
top of his head. But at any rate he might answer questions. — How am 
I to get in?” she repeated, aloud. 

“I shall sit here,” the Footman remarked, “till tomorrow — ” 

At this moment the door of the house opened, and a large 
plate came skimming out, straight at the Footman’s head: it just 
grazed his nose, and broke to pieces against one of the trees be- 
hind him. 

“ — or next day, maybe," the Footman continued in the same tone, 
exactly as if nothing had happened. 

“How am I to get in?" asked Alice again, in a louder tone. 
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“Are you to get in at all?” said the Footman. “That’s the first ques- 
tion, you know.” 

It was, no doubt: only Alice did not like to be told so. “It’s really 
dreadful,” she muttered to herself, “the way all the creatures argue. 

It’s enough to drive one crazy!” 

Genuine argument is a disagreement which is justified with logi- 
cal fact or a causal explanation, using such words as “because.” Let’s 
look again at the argument between Alice and the Footman. This ar- 
gument is classified as primitive and not genuine because there is no 
attempt to make sense; the Footman makes disconnected statements 
which do not really answer Alice’s questions or prove his point. 

As children grow and relinquish their egocentric speech forms, 
true conversation begins to develop. This shift from egocentric to 
socialized speech indicates that children are able to understand more 
abstract thoughts and concepts. 


CHAPTER 6 


I 


Discovering Space, 
Time, and Numbers 


“Is this the place where numbers are made?" asked Milo as the 
car lurched again, and this time the Dodecahedron sailed off down 
the mountainside . . . until he landed sad side up at what looked like 

“They’re not made,” he replied, as if nothing had happened. 

“You have to dig for them. Don’t you know anything at all about 
numbers?” 

“Well, I don’t think they’re very important," snapped Milo, too 
embarrassed to admit the truth. 

“not important!” roared the Dodecahedron, turning red with 
fury. “Could you have tea for two without the two — or three blind 
mice without the three? Would there be four comers of the earth if 
there weren’t a four? And how would you sail the seven seas 
without a seven? 

“If you had high hopes, how would you know how high they 
were? And did you know that narrow escapes come in all different 
widths? Would you travel the whole wide world without ever 
knowing how wide it was? And how could you do anything at long 
last,” he concluded, . . . “without knowing how long the last was? 
Why, numbers are the most beautiful and valuable things in the 
world.” 

— The Phantom Tollbooth 


E ven though a child may be able to count by rote or recite multipli- 
cation tables, he may not understand what these numbers signify. 
Milo certainly hasn’t grasped the essential meaning of numbers or 
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what they are used for— perhaps, that’s why he doesn’t like arith- 
metic. Piaget recognized the important distinction between using 
numbers and understanding what they are used for, between counting 
by rote and understanding that each number stands for one unit. He 
began research into how children develop concepts of number in tiie 
1940s and, with his collaborators Barbel Inhelder and Alina 
Szeminska, expanded his investigation into many different areas: sets, 
part-whole relationships, time, space, geometry, movement, speed. 

There is a visible period of transition as the child moves from 
preoperational to operational thought. Children at the preoperational 
stage (ages two through seven) tend to focus on a single attribute or 
perception of a situation and disregard all others. This has been de- 
fined previously as centering. For example, when identifying geo- 
metrical shapes, young children often confuse triangles, rectangles, 
and squares because they are attending to only one feature of the 
shape: whether it has angles or not. When very young children at- 
tempt to reproduce triangles, they draw a circle. One explanation for 
this may be the child’s lack of motor coordination, but it is not only 
that; the child may not recognize the angularity of the shape. This is 
also true when children copy a square. As they begin to be aware of 
the feature of “angles,” they recognize that an angle exists, and may 
attach the angle to the outside of the circle. 

On the facing page are some examples of the way children copy 
squares. An operational child (ages seven through twelve) examines 
the shapes not only for presence of angles, but also for number of 
sides length of sides, and symmetry of sides. He can integrate this 
information to identify the shape. But in between these two stagey, 
there is the transitional period of intuitive thought, where the child, 
still swayed by perception, bases his judgments on intuitive reason- 
ing. This transition from perceptions to intuition to operations wi 
become clearer as we discuss specific mathematical concepts. 


Conservation 

Probably the most important development during the concrete oper- 
ational stage is the understanding of conservation, which must pre- 
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cede the understanding of any other properties of number. Piaget 
used the term “conservation” to define the fundamental principle 
that objects or quantities remain the same despite a change in their 
physical appearance. In Charlie and the Chocolate Factory, Mr. 
Willy Wonka, the famed candy-maker, is trying to send a bar of 
chocolate by television from his factory right into children’s living 
rooms. To do this, he insists, you need to send a mattress-sized bar 
of chocolate. 

“It has to be big,” Mr. Wonka explained, "because whenever you 
send something by television, it always comes out much smaller than 
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it was when it went in. Even with ordinary television, when you pho- 
tograph a big man, he never comes out on your screen any taller than 
a pencil, does he?” 

Although an adult, Mr. Wonka is thinking much as a preopera- 
tional child docs. The experiments on conservation are some of the 
most interesting, original, and thought-provoking of Piaget’s stud- 
ies, and will be described in some detail. 

Children first acquire conservation of number. In a typical exper- 
iment, the child is shown two identical rows of buttons or pennies or 
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candies. The experimenter makes sure the child believes that the two 
rows are identical; the child may even count the buttons if she 
wishes. One of the rows is then spread out and the child is asked 
again if the rows have the same number of buttons. The preopera- 
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tional child invariably points to the longer row. The buttons arc then 
pushed back into their original state, so that the child once again 
agrees that they are identical. Then one row is pushed closer to- 
gether or arranged in a heap. 

% 
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Each time a transformation is made the child is allowed to count the 
buttons if she wishes. Yet even with counting, the preoperational 
child insists that the denser row or heap contains more buttons. The 
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experimenter can continue to collapse the row and spread it apart for 
half an hour and the child will not change her mind. It’s so obvious 
to us that the number of buttons hasn’t changed — why doesn’t the 
child understand? 

As in the other conservation experiments, a child at the preopera- 
tional level bases his answers on perceptual appearances. And once 
again, he is centering on the most compelling feamre of the array — 
in this case, either the length or density of the row, but not both. He 
doesn’t see that the buttons have undergone a perceptual (visual) 
transformation and not a change of quantity. When the child learns 
to conserve, he will understand that although the two rows don’t 
look the same, they still contain the same number of buttons. 

Let’s go back now to the experiment on conservation of quantity 
that was described briefly in Chapter 2. In this experiment the child is 
shown two identical glasses of water or juice. The contents of one 
glass are then poured into a taller, thinner glass and the child is asked 
which glass contains more. The preoperational child is chained to 
visual appearances; the water level in the taller glass is higher, there- 
fore that glass contains more water. Logical? Not really, but we must 
remember that the preoperational child’s thought is not reversible. 
Even though she has actually seen, and can imagine, the action of 
water being poured from the short glass to the tall, thin glass, she is 
unable to imagine the reverse process (pouring the water back into 
the original glass). If the child could reverse the action in her mind, 
she would realize that the amount of water hadn’t really changed. 

Piaget performed other similar experiments. Children were asked, 
for example, to match one glass for every bottle in a row, or put one 
flower in each vase, or place one egg in each eggeup. Once again, 
the preoperational children matched objects according to the length 
of row, ignoring the number of objects in the row or the distance be- 
tween objects. For example, the child would place a bottle in front 
of the glass at each end of the row, and then proceed to fill in the 
row with twice as many bottles as glasses. Some children put several 
flowers in each vase. At this stage, they had no conception of what a 
one-to-one correspondence was. 

In a related experiment, Piaget handed children eight candies for 
the first day, with the instructions that four were to be eaten in the 
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morning and the other four to be saved for teatime. He then gave 
them eight more candies for the next day, but this time seven candies 
were to be eaten in the morning and one at tea. Piaget questioned the 
children to see if they understood that the number of candies to be 
eaten on both days was equal. As expected, the preoperational chil- 
dren didn’t see that they had the same number of candies for each 
day because they hadn’t yet acquired the notions of one-to-one corre- 
spondence or conservation of number. The day they had seven can- 
dies in the morning there was more candy for the day because it 
looked like more. The concrete operational children, however, under- 
stood that eight candies can be divided in more than one way. 

This concept of equivalence of sets is illustrated by the following 
passage from The Phantom Tollbooth. On their journey to Digitopo- 
lis, Milo, Tock, and the Humbug reach a sign which says 


DIGITOPOLIS 


5 miles 
1600 rods 
8800 yards 
26,400 feet 
316,800 inches 
633,600 half-inches 


AND THEN SOME 


“Let’s travel by miles,” advised the Humbug, "it’s shorter.” 

“Let’s travel by half-inches,” suggested Milo, “it’s quicker.” 

Both Milo and the Humbug, thinking as preschoolers would, base 
their decisions on a single perception— the Humbug on the number 
of units (regardless of the distance covered by each unit) and Milo 
on the size of each unit (regardless of how many of those units have 
to be traveled). If they were able to coordinate the two factors (as 
any operational child could) they would instantly realize the equiva- 
lence of the sets: 5 miles is equal to 633,600 half-inches. 
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Preoperational children also have difficulty in ordering objects in 
a series. When asked to line up sticks of unequal lengths according 
to size, the preschooler is bound to mix up the order. He goes 
through much trial and error before he succeeds, picking up each 
stick and comparing the sticks one by one. A child in the concrete 
operational stage understands seriation. He looks at the group of 
sticks, perceives their size relationships and mstantly arranges them 
in order. He understands the concept of ordinal numbers (1st, 2nd, 
3rd, et cetera) as well as that of cardinal numbers (1, 2, 3, et cetera). 


Classification 

One of the major concepts acquired during the concrete operational 
stage is classification of objects. Preoperational children may clas- 
sify by a system which makes sense to them, but they don t always 
stick to the rules they choose. Classification is made upon perceptual 
characteristics. At one point, Piaget’s children defined “daddies” as 
anyone who smoked a pipe, for Piaget was seldom seen without his 
meerschaum. At a later time Piaget wrote: 

we passed a man. Jacqueline inquired, “Is that man a daddy?"— 
What is a daddy?— /fs a man. He has lots of iMcicrmes and lots of 
Jacquelines. — “What are Luciennes?”— They are little girls and 
Jacquelines are big girls. 

Jacqueline was three years old at the time of that conversation and 
very egocentric. Since her father had daughters named Lucienne and 
Jacqueline, then that became the defining characteristic for the class 
of all daddies. . . , . , . 

Preschoolers also experience problems with classes when faced 
with part-whole, some-all relationships; Piaget called this the inclu- 
sion of classes. This involves the idea that an object can be part 
of several classes at the same time, with some classes being part of 
larger classes. Piaget named this operation nesting. Rebecca tjitms, 
age eleven, in Thornton Wilder’s Our Town, understands this con- 
cept as she tells her brother George about a letter her friend received: 
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REBECCA: . . . He wrote Jane a letter and on the envelope the ad- 
dress was like this. It said: Jane Crofiit; the Crofut Farm; Grover’s 
Comers; New Hampshire; the United States of America. 

GEORGE: What’s so funny about that? 

REBECCA: But listen, it’s not finished: the United States of Amer- 
ica; Continent of North America; Western Hemisphere; the Earth; 
the Solar System; the Universe; the Mind of God— that’s what it said 
on the envelope. 

GEORGE: What do you know! 

REBECCA: And the postman brought it just the same! 

Piaget conducted a very interesting experiment on part-whole re- 
lationships. He presented children with a box containing twenty 
wooden beads, most of the beads painted brown and only two beads 
painted white. When Piaget asked the children if there were more 
wooden beads or brown beads, the three- to five-year-olds would al- 
ways answer that there were more brown ones. They seemed to un- 
derstand that all the beads were wooden, and that some were brown 
and others white, but they still insisted that there were more brown 
beads. They saw more brown ones, and didn’t consider the fact that 
a bead could be brown and wooden at the same time. They could not 
think simultaneously of the whole and its parts, that the class 
“wooden beads” contained both subclasses “white beads” and 
“brown beads.” The six-year-old child in the following passage is 
just beginning to understand part-whole relationships. 

BIS (6,8): Are there more wooden beads or more brown beads? — 
More brown ones, because there are two white oner.— Are the white 
ones made of wood?— Per.— And the brown ones?— Per.— Then are 
there more brown ones or wooden ones?— Afore brown ones.— What 
color would a necklace made of the wooden beads b el— Brown and 
white (thus showing that Bis clearly understood the problem). — And 
what color would a necklace made with the brown beads be? — 
Brown. Then which would be longer, the one made with the 
wooden beads, or the one made with the brown beads? — The one 
with the brown beads. . . Thus, in spite of having clearly under- 
stood, Bis was unable to solve it by including the class of brown 
beads in the class of wooden beads! 
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of the children were similar to those of the other conservation and 
part-whole experiments. The youngest children based their judg- 
ments entirely on perceptual appearance: the farm with the houses 
neatly arranged in a comer looked like it had more grazing area. Up 
until age five and a half or six, the subjects based their answers on 
intuition and perception. When the placement of the houses was 
identical (as in the very first transformation), they could see that the 
remainders of the wholes were equal. But when the array was differ- 
ent, the children became confused. At ages seven and a half to eight, 
the children could recognize that not only were the remainders of 
the whole equal, but that area was conserved. 

As children move into the stage of concrete operations, and thought 
becomes reversible, children relinquish the tendency to reason solely 
on perception. They no longer regard numbers as names or objects, 
but symbols which represent amounts or quantities. This transition to 
operational thought is illustrated in The Phantom Tollbooth with a 
familiar arithmetic concept: averages. Milo meets half a child “who 
has been divided neatly from top to bottom.” He tells Milo 

“Oh, we’re just the average family . . . mother, father, 2.58 chil- 
dren. . . . Every average family has 2.58 children, so I always have 
someone to play with. Besides, each family has an average of 1.3 au- 
tomobiles, and since I’m the only one who can drive three-tenths of a 
car, I get to use it all the time.” 

“But averages aren’t real,” objected Milo, “they’re just imaginary.” 


Spatial Relationships 

From the studies on number and quantity, a logical move is to Piaget’s 
work on the child’s discovery of spatial relationships — or “sponta- 
neous geometry,” as he called it. This research is focused primarily on 
the development of intelligence as it works on spatial relationships, 
that is, application of Piaget’s stage theory to the child’s development 
of a notion of space. 

Newborn infants have virtually no conception of spatial relations 
or constancy of shape. Through repeated interaction with the envi- 
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ronmcnt and handling of different objects, the child becomes famil- 
iar with shapes, assimilating them into his schemata. 

There arc three basic types of geometric concepts Euclidean 
geometry, concerned with shapes and angles, is hlstor ‘ c ^ *^ 
liest development. Projective geometry (problems of 
appeared later, and topology, which deals with concepts of^roxim- 
ity (nearness), separation, and enclosure, was 
nLit Yet in a simple experiment, Piaget came to the conclusion dial 
children develop geometrical concepts in the reverse order of hrstor- 
S dTscovery! to this experiment, children aged three to seven ma- 
topulated obTects behind a screen so that the objects were visible 
only to the experimenter. As Piaget anticipated, the youngest chil- 
dren could recognize by touch only familiar household shapes, such 
Tscistors, combs, and keys. At age three and a half to four years, 
children could also recognize open andcloscd n ^ S ’^“’ logi _ 
surfaces with holes punched in them. These are known as topolog. 
cal forms Only the older children could name the simple shapes, tn- 
angle^circlesf and squares. Piaget found that once toe topological 
concepts were mastered, notions of projective and Euclidean geom- 
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this progression: he studied how children learn to tie knots.Piagel 
found that the very young children he observed had no i 
a knot is made. They could not tie knots by ^emse ves no^copy a 
model of a knot, even when being instructed how to do so. They am 
understsmd the difference between open and ^ “ 

could not grasp the principle of intertwinement. All y 
toe piece of string was curves and loops. 

Children aged five and six years old could tie simple kno U, be 
cause they understood the topological property of surrounding o 

S53SS3® S§ 

toat both knots were made the same way because they looked differ- 
ent Sms centering on one perceptual characteristic of the knot- 
tightness or looseness-influenced the child to ignore toe process of 
how toe knot was made. 
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Piaget also, noticed that toe five-year-old children could “recog- 
nize either tight or slack knots when they are compared with visu- 
ally identical models, but won’t say that they’re the same as soon as 
toe comparison knot is tighter or slacker than the model: in other 
words, as soon as one of them takes on a different appearance.” By 
age seven, children have acquired reversibility of operations, and 
understand that knots are really continuous curves, which can be 
tightened, loosened, then tightened again. 

The young child also has difficulty discriminating between two 
different perspectives of toe same object Piaget called this spatial 
egocentrism. An egocentric child of two, three, or four thinks that 
hers is toe only viewpoint. She just doesn’t understand toat things 
might look different from someone else’s point of view. She may 
see her bedroom as being neat and clean and can’t understand why 
her mother has declared it a disaster area, to Harold and the Purple 
Crayon , Harold is trying to get back into his bedroom from his ad- 
ventures outside. He draws a lot of windows with his crayon, trying 
to find his own, but can’t seem to find the right one. Finally, Harold 
recognizes his bedroom window by the distinguishing feature of the 
moon being framed by it. He cannot imagine that it looks different 
to people walking down the street. 

Piaget discovered quite by accident that this egocentrism is toe 
primary characteristic of toe young child’s spatial perspective. 
While taking his son Laurent for an automobile ride in toe country 
one day, Piaget observed toat Laurent didn’t recognize toe Salfcvc, 
the familiar mountain which rises behind toe city of Geneva. Piaget 
knew toat his son could point out the mountain from his garden win- 
dow, yet from this new perspective, it wasn’t toe same mountain to 
Laurent at all! 

Piaget devised an experiment to test toe child’s confusion over 
different perspectives. He set up a scale model of three mountains 
and had his subjects look at the mountains from all different per- 
spectives by walking around toe model. Each child was then seated 
in a chair on one side of the model, and a doll was placed in a chair 
directly opposite toe child, on toe other side of toe model. Piaget 
then asked the child to choose from a set of drawings the one that 
represented toe doll’s view of the mountains. All the young children 
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picked the same drawing — the one that was the view they saw from 
their chair! Piaget then asked the child to switch places with the 
doll, and once again to choose the doll’s view. Again, the child 
chose the picture which showed what she was looking at. The- 
child was unable to assimilate the view she had seen just a moment 
ago from the other seat into her schema. Piaget found that the ability 
to coordinate perspectives doesn’t appear until the age of nine or 
ten, well into the stage of concrete operations. 

Piaget’s investigations into how children develop concepts of 
measurement provide insight into how they develop conceptions 
of space. In a famous experiment, Piaget and his associates showed 
children a model tower built on a low table. The tower was built of 
twelve blocks of assorted shapes and sizes. The children were asked 
to build a tower of the same height on another table — a table of a 
different height. Subjects were provided with assorted building 
blocks and wooden sticks of different lengths. The ways in which 
children of different ages attempted to reproduce the tower are in- 
triguing. The youngest subjects, about four years of age, measured 
with the naked eye, estimating the heights of the two towers. In ad- 
dition, they built their towers to be the same height as the model, ig- 
noring the fact that the two tables were of different heights. Some 
children even used the wooden sticks provided to “measure” by lay- 
ing a stick across the tops of the towers to see if it would balance. 

Children who were one or two years older, but still in the preop- 
erational stage, recognized the need for some sort of measuring stan- 
dard. They used their bodies. Some children stood next to the model 
tower to see how high it came up to on their body (e.g., up to then- 
nose) and built the tower accordingly. Other five- to seven-year- 
olds, aware of the difference in table heights, used a “fingertip to el- 
bow” measure, or measured with their hands, running back and forth 
between towers keeping their hands apart as if they actually held the 
distance between them. 

It was the seven- and eight-year-old children who came up with 
the idea of using the wooden sticks provided as rulers. At first, they 
would use the sticks in the same manner that the five-year-olds used 
their bodies — marking off a point on a very long stick which indi- 
cated the length of the whole tower. Finally, they realized that they 
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could use shorter sticks and count multiples of the sticks to measure 
height. Because they understood the concept of the whole is equal 
to the sum of its parts,” the children were able to “divide the tower 
into parts in order to measure it. 


Time 

When children go to visit relatives who live far away, they often 
confuse concepts of space and time. If a child s grandparents live 
three hundred miles away, and the child visits them by pla , 
trip might take one hour. In the child’s mind, he believes that his 
grandparents live closer than his uncle, who lives in a closer town 
which is three hours away by car. The hours required in transporta- 
tion define the notion of distance for the child. 

Piaget began studying children’s conceptions of time at the urgmg 
of Albert Einstein, whom he met in 1931. Einstein was interested in 
how children learn the principles of time and speed, and the relation- 
ship between the two. Piaget found that children interpret time con- 
cepts in a completely different way from adults. Just as time and 
space were confused, time is often equated with and mistaken for 

^'understandhfgtfme concepts is contingent upon an understand- 
ing of the concepts of velocity and uniform motion. Adults compre- 
hend the equation Distance = Velocity X Time tecause they regard 
time as a constant. Yet the young child often confuses time with dis- 
tance, while speed is overlooked. For example, in one ex^nment, 
children watched mechanical snails or cars race across a tabletop^ 
The car which was “fastest” was always the one which stopped 

ahead of the others. Thus, time is conceived of as a place. 

Time is thought of as a place in many other ways. Psychologist 
David Elkind believes that children think of bedtime or suppertime 
as places because “it is only suppertime when you are at the table 
and bedtime when you are in bed.” Similarly, children take the dares 
on the calendar quite literally. As is evident from the cartoon on die 
opposite page, for Charlie Brown, spring begins when the calendar 
says so— regardless of the weather outside. 
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Applying the misconception of time-speed, children at ages five 
and six also believe that work completed first is the easiest and 
quickest. Again, time is thought of as a place or stoppingpomt, w>th 
the duration of the work being neglected. When the child works 
ouickly time passes quickly; when he works slowly, tunc passes 
slowly In the cartoon on page 91, Dizzy believes that quick-sand is 
so named because it moves quickly (this another example of the re- 
alism of words discussed in Chapter 3). As he sees it, the more 
quickly the sand Hows, the faster the time will pass and the sooner 
his piano practicing will be over. 

In relation to this notion, Piaget performed an expenment where 
children worked at some task, such as putting marbles in ajar, while 
sand fell through a sandglass. As anticipated, the younger subjects aU 
asserted that the sand fell faster when they worked harder. They had 
not yet separated the concepts of time and action; nor did they under- 
stand that time is a continuous flow. It is not until the stage of concrete 
operations at age seven or eight that the child begins to understand the 
constant flow of time. Only with this understanding can the child leam 
to tell time with some understanding of what time means. 

One of an elementary school child’s biggest accomplishments is 
learning how to tell time. Even if a child knows how to read the 
hands of a clock, he may not understand the relationships of clock 

time, calendar time, and historical time. 

Children often confuse the two concepts of succession (past, pre- 
sent future; before and after) and duration (number of minutes, days, 
or years). The child grasps the present before he can understand the 
time sequence of events. The “future” is the last concept that he learns. 

Let’s examine the child’s confusion of historical time and calen- 
dar time. At the preoperational level, the child’s conception of time 
is, as expected, dominated by egocentrism. She may regard the past 
as whatever came before her, but has no conception of duration of 

the past, or of past events in relation to the present. 

For preschool children, a “long time ago” refers to a day las 
week as well as events last summer. You may have overheard a 
child say to his mother, “Remember when I cut my finger a long 
time ago”; that event could have happened a day, a week, or a year 
ago In the same way, the child has trouble understanding that if you 
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announce a visit to the zoo for the coming Sunday, he has to wait out 
the week. On Tuesday, he begins nagging and asking, “Is tomorrow 
Sunday?” In order to help the child gain a sense of the future and 
waiting period, parents or teachers might actually mark off each day 
on a calendar. Though a child has grasped the notion of succession, 
he has not yet coordinated it with the notion of duration of time. 

This “time confusion” also appears in preschool children’s no- 
tions about age and birth order. Their basic misconception is “the 
taller a person is, the older he is.” Age is confused with height. Once 
a person has stopped growing, he’s also stopped aging. However, all 
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Time confusion 

adults are considered to be old. One little boy told Piaget that his 
grandfather was “old right away.” 

This can be attributed to the child’s centering on a single percep- 
tual cue (height) which we have seen many times before in the 
child’s development of numbers concepts. And, of course, egocen- 
trism dominates the reasoning of the preoperational child. She 
doesn’t understand that an adult is older because he has lived for 
more years; that adult exists for the child only from the lime he 
came into the child’s life. 

In the transition to the operational level of thought, the child be- 
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gins to separate the factors of age and height. Alice in Alice’s Ad- 
ventures in Wonderland is making such a transition. Once inside the 
White Rabbit’s house, she drinks an unlabeled bottle of liquid and 
grows until she fills the room, her head touching the ceiling and one 
arm hanging out a window. 

“There ought to be a book written about me, that there ought! And 
when I grow up I’ll write one — but I’m grown up now,” she added in 
a sorrowful tone, “at least there's no room to grow up any more here.” 
“But then,” thought Alice, “shall I never get any older than I 
am now?” 


Though Alice. is still confusing age with height, she senses that her 
logic is faulty. She knows she isn’t grown up yet, but since she’s 
grown in size so much, she necessarily must be older. 



© 1977 King Feature! Syndicate, Inc. 


Age and height confusion 

Five- and six-year-old children, in the intuitive period of thought, 
know whether they are older or younger than a friend or sibling, but 
cannot tell you who was bom first. Flexibility and reversibility of 
thought arc not present at this age, and the child cannot coordinate 
the two factors, age and date of birth. In addition, a child must be 
able to use the concepts of one-to-one correspondence and seriation 
in order to understand that an increasing sequence in age corre- 
sponds with a decreasing series of dates of birth. It is not until the 
operational level that a child understands that if he is seven and his 
sister is four, then he is three years older, but his sister was bom 
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three years after him. These are difficult concepts to master. This is 
illustrated by Dour, a child in one of Piaget’s experiments. 

DOUR (7;5) 

“How old are you?” 

“7 'A.” 

“Have you any brothers or sisters? 

“No.” 

“Any friends?” 

“Yes, Gerald.” 

“Is he older or younger than you?’ 

“Five years.” 

“Was he bom before or after you?" 

“I don’t know.” . 

“But think about it, haven’t you just told me his age . Was he bom 
before or after you?” 

“I could ask him.” 

“But couldn’t you tell without asking?” 

•Wien Gerald will be a father, will he be older or younger than you?” 
“Older.” 

“By how much?” 

“By five years.” 

“Are you getting old as quickly as each other? 

“When you will be an old man what will he beT 
“A grandfather.” 

"Will he be the same age as you?” 

“No. I’ll be five years less.” 

“And when you will be very, very old, will there still be the same 
difference?" 

“Yes, always.” 

It is not until the operational stage that children can coordinate 
succession and duration. In an experiment that 
ship, Piaget showed children pictures of two trees one b ' 8g " * an 
the other, and asked them which tree was olden Almost mv^ab^ 
he found that the younger children believed the bigger tree to be 
older simply “because it is bigger.” But the older children, who 
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were able to separate the concepts of age and size, replied that they 
could not answer the question without knowing when the two trees 
were planted. 

According to Piaget, the child can only develop an abstract sense 
of time once he understands that time is a constant flow. Most chil- 
dren at the preoperational level do not grasp the notion of uniform 
flow of time, and therefore depend upon speed and distance in order 
to “measure” time. The preoperational child, in his egocentric man- 
ner, believes that he can stop time, speed it up, or slow it down. 


CHAPTER 7 


Learning About 
Right and Wrong 


exisT Some ^arente winder if their child is going to remain dishorn- 
est forever; Others wonder in what way they have failed to inculcate 
in their child the moral codes of civilized society. 

Piaget believed that morality develops through succcssivestage 
just as intelligence, play, and language develop systematically. Each 
£££. A*. A. - a Ugb« i«ve, <* , r? 
each stage corresponds to the cognitive growth of the child. Piaget 
delineated three stages of moral 

(until age four), where a child feels no obligation to rules, (2) the 
conventional or heteronomous stage (about four to seven yearsh 
whem rules are obeyed literally, adults are seen as all-powerful, and 
one is obliged to submit to the power and p U nis h mcnto f o 1 derch 1 |, 
dren and adults; and (3) the autonomous stage (about seven to 
wclve years), where the child reviews and considers 
and consequences of rules, and considers obligations to be based on 

re TT MorluudTment of the Child, Piaget desentes how 
children develop a sense of rules, notions of stealing, ljnng, clum 
siness and finely, how children develop a sense of justice and 
regard for punishment. By questioning the child and rec « rd ‘^ 
^ answers Piaget was able to follow a child’s ideas of right and 
wrong. 
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The Stages of Rules 

It was partly through the observation of children’s games — marbles, 
in particular — that Piaget developed his understanding of the devel- 
opment of rules, and through his posing of simple stories with 
dilemmas that Piaget developed his theory of a child’s morality. If 
you observe chiidren below the age of seven at play, you can see 
them elaborate their own rules, adapt them to specific situations, 
change them at will, and yet believe quite seriously that they are 
playing with rules. Piaget delineated four successive stages that deal 
with the practice or application of rules which roughly follow his 
three main stages of morality. They arc as follows: 

1. Motor or individual character, 0-2 years 

2. Egocentric, 2-7 years 

3. Cooperation, 7-11 years 

4. Codification of the rules, 1 1-12 ye&rs and on to adulthood 

Motor or individual character stage. Before the age of two, the 
child plays in a more or less ritualized manner. If given a small ball, 
he enjoys it for its own sake — the color, texture, the rolling move- 
ment. He may roll a ball into a cup, drop one into a pail, or hide it un- 
der a pillow. The games are simple and rely on motor activity and the 
joy and delight of the reappearing ball. There are no rules. The plea- 
sure and satisfaction do not come from winning but from the repeti- 
tion of the act, and in a small way from the development of a skill. 
The youngster may even attempt to “eat” the ball and in his simple 
games nibble or taste it. 

This primitive form of play is most vividly exemplified in 
Winnie-the-Pooh. Pooh and Piglet presented Eeyore, the donkey, 
with a pot and a balloon for his birthday. On their way to see 
Eeyore, Piglet falls, the balloon bursts, and becomes a “small 
piece of damp rag.” Eeyore is at first dismayed about the fate of the 
balloon, but becomes excited when he sees the pot. He invents a 
simple game. 

Eeyore picked the balloon up with his teeth and placed it care- 
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• u and Dut it on the ground, and then 
fully into the pot. . . picked t d P pooh and Piglet are 

nicked it up again and put it careiui y 
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putting it back again, as happy as could be. . . . 
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a transition between purely stage is derived 

ized play that follows, m 1 1* described, in the “honor- 

from participating in a group or * preschoolers enjoy 

able fraternity of those play ), even though they 

playing in the presence o o ■ They feel a communion 

with the abstract, ideal adult !L ir1V e„tin K their own rules through- 
but at the same time they may and try to imitate the play 

out the game. Children in thrs ^Xt^egocentric stage of 
of older playmates, and their P g rarely have ^ social- 
language development.Theirco ^ J^^ds, Las, information, 
ized interactions involving °P ’ h -collective monologue” 

Their speech is pseudo-conv^o^^ co^ * ^ ^ q{ 
discussed in Chapter 5. A ®h individualized. As the child 
rules, her rules are indefinite and children and more 
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In Alice’s Adventures ^ whQ had ^ 

Race for the prime purposcofdrygall to Alice’s query 

come wet from Alice’s pool of *»• to explain it is to do 

about the race, the Dodo re P*‘^’ circle , with everyone placed 

it.” The r a cecour«s marked ou ^ nQ mles . .There was 

along the course here and mere. 
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no ‘One, two, three and away!’ but they began running when they 
liked, and left off when they liked, so that it was not easy to know 
when the race was over.” When the race was indeed “over,” the 
Dodo decided that everybody had won and “all must have prizes.” 
This example demonstrates the child’s lack of structure about the 
game, his failure to have rules, and the arbitrariness of the mles. 
Further on in the story, Carroll again presents us with another exam- 
ple of egocentric morality. The croquet game of the Queen em- 
ployed live hedgehogs for balls, flamingoes for mallets, and soldiers 
doubled over for arches. 

The players played all at once, without waiting for turns, quarrel- 
ing all the while, and fighting for the hedgehogs; and in a very short 
time the Queen was in a furious passion, and went stamping about, 
and shouting, “Off with his head!” 

Cooperation stage. The child at about age seven begins to de- 
velop a sense of cooperation. Winning becomes important to chil- 
dren now, but along with this emerges a sense of mutual control, 
unification of mles, and agreement within a game. However, even 
within this stage, Piaget found that although a child may play with 
mles while engaged with the group, his private interpretation of the 
rales is individualistic. For example, Piaget described the play of 
two boys, Mac and Wid, who often played marbles together. When 
Piaget played with each one alone he noted: “Not only do they tell 
us of totally different rules ... but when they play together they do 
not watch each other and do not unify their respective rules even for 
the duration of one game.” Not until the last stage will children be 
able to completely internalize roles and understand that rules arc 
consistent and unchanging. Alice, who is approaching this stage in 
her moral development, is aware of the faulty reasoning of all the 
creatures in Wonderland. Her comments concerning the Queen’s 
croquet game reflect her maturing sense of morality. 

“I don’t think they play at all fairly,” Alice began, in a rather com- 
plaining tone, “and they all quarrel so dreadfully one can’t hear one- 
self speak — and they don’t seem to have any rules in particular: at 
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least, if there are, nobody attends to them— and you’ve no idea how 

confusing it is all the things being alive!” 

Codification of the rules stage. The fourth stage, reached between 
eleven and twelve years of age, involves the strict, fixed codification 
of rules. The rules are understood by all players and observed by soci- 
ety as a whole. Thus, when young boys in this stage play marbles they 
view a rule as something “built up progressively and autonomously.” 
The rules will eliminate the need to quarrel. They can be changed and 
modified by the group, and they are no longer an external, coercive 
“revealed truth.” Children at about age eleven begin to feel more on 
the level of adolescents and adults and begin to free themselves from 
adult constraint. There is an increasing respect for rules and the belief 
that one can introduce modification of rules by “legal channels. In 
Lord of the Flies, a band of boys marooned on an island must develop 
a set of rules in order to survive. They are still too young to maintain 
the law and order, and their “society” breaks down resulting in cruel 
acts toward each other and death for Piggy, the intellectual child. 
Piggy actually asks the important question that is a theme of the book, 
“Which is better — to have rules and agree, or to hunt and kill?” 
Certainly, Alice cannot understand the court of justice that is as- 
sembled by the King and Queen of Hearts. Laws are arbitrary m 
Wonderland, changed completely at the whim of the Queen, and tri- 
als are a mockery. For example, the judge is the King, the jurors 
confusedly write nonsense on their slates, sentences are handed 
down at whim before verdicts are given. Quarreling and lack of or- 
der and discipline are typical of the court procedure. Alice, although 
only seven and a half, is aware of the ridiculousness of the trial and 
feels somewhat proud that she can recognize the “muddle” of the 
court. Her own growing sense of justice enables her to discriminate 
now between arbitrary rule-making and a universal code. 


Moral Realism 

In addition to “rules of the game” children in the preschool stages 
deal with morality in a more egocentric manner than school-age ctul- 
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dren. Y ounger children tend to ignore the intention of an act and deal 
with the result of the action. For example, in a situation involving 
stealing or lying, the child who “steals the most” or tells the “greatest 
lie” is considered more guilty than a child Who steals one object or 
tells a little lie. The preschool child calls a liar “naughty,” but the liar 
who “saw a dog as big as a cow” is the “naughtiest” according to 
Piaget’s subjects. Indeed, the children also believe the naughtiest 
child deserves the most punishment. The preschool child regards any 
act that shows an obedience to a rule or to an adult a “good” act, and 
any that does not conform a “bad” act In addition, this belief, or as 
Piaget called it moral realism, demands obedience to the letter rather 
than the spirit of the law. Finally, because the child takes rules liter- 
ally, she evaluates acts not in accordance with the “motive that has 
prompted them, but in terms of their exact conformity with estab- 
lished rules.” As the child matures, she leaves the stage of moral real- 
ism and adult constraint, and begins to obey the rule itself, not just 
the command of the adult. The child of seven, for example, begins to 
recognize that a lie is bad in itself— punished or not. 

The preschool child also accepts the nodon of immanent 
justice — that objects have within them the power to punish. For ex- 
ample, if a child plays with matches and is burned, he reasons that 
the “bum” was his punishment because he disobeyed. In Winnie- 
the-Pooh, Pooh falls into a gorse bush while trying to steal some 
honey, and as he puts it: 

“It all conies, I suppose,” he decided, as he said good-bye to the 
last branch, spun ’round through time, and flew gracefully into a 
gorse-bush, “it all comes of liking honey so much. Oh, help!” 

Object Responsibility 

Clumsiness. Piaget dealt with the child’s nodon of responsibility for 
his acts. The preschool child generally judges an act by its conse- 
quences rather than by its intendon. For example, if a child is called 
to dinner, opens a door, and by mistake knocks down a tray contain- 
ing fifteen cups, and they all break, she would be judged more guilty 
than a child who broke one cup while “stealing” a cookie. Clumsi- 


102 


A PIAGET PRIMER 


SHSs-rSS SS 

what is fact and what is ‘ y ^,akes a made-up 

porurnt, and sometimesthe c £ conve ntional stage, below 

story seem very real to hm ^ ~ For exam - 

the age of seven, describe a lie ^ saying nagny ^ 

words.” As Piaget wrote about the preschool child. 

When he pronounces certain sentences ^^““^eTLTolf 

fiWSE * ey - «— words or 

staiemcnts that do not conform with fact. 

between a lie and a naughty w . P ^ notion of mu tual 

ognize that a lie isanU^ tSul child,” must try to de- 

she is a serpent. 

“Well! What are youT’ said the Pigeon. “X can see you’re trying to 
“SSSfiV- - d Alice, rather doubtfully as she remem- 
bered the number of changes id* Q f the deepest 

“A likely story indeed! said the ftgeom i nevef 

contempt. Tv. seen a and there’s no 

one with such a neck as that. No, • ^ y0 u never 

use denying it I suppose you 11 be telhng me ne 
tasted an egg!” 


Learning About Right and Wrong 


103 






104 


A PIAGET PRIMER 


Alice cannot lie and admits that she has tasted eggs. The Pigeon 
still does not believe Alice, but AUce is willing to take her chances 
and receive the Pigeon’s wrath. 

During the elementary school years, the child still has an external 
conscience. He still believes that rules are operating outside of him 
and the adults are benevolent, well-intentioned, and 
child in this stage also enjoys outwitting the clever adult as Huck 
Finn's escapades illustrate. When Huck sneaks out at night and tries 
to fool the Widow Douglas and her sister Miss Watson, who 
“necked” at him all the time to study and learn his prayers or when 
he tries to fool Mrs. Loftus by disguising himself as a girl he knows 
he’s lying and violating the moral code of these elderly ladies, but 
reallv does not care. He just does not want to be sivilized. Al- 
though the child between seven and twelve can differentiate be- 
tween the he and the truth as Alice could he still sees ^es a la.d 
down by adults, and obeys them for fear of punishment. The child of 
seven through twelve loves fantasy, mystery, magic, the super 
natural and adventures dealing with outer space, distant places, and 
distant times. The enthusiasm among preadolcscents for movies 
such as Jurassic Park and E.T. and television’s Ghostwriters and 
Star Trek attests to the lure of such fare. The appeal of the adventure 
story lies in the uncertainty and doubt, and the eventual control and 
mastery in the resolution. The seven- to twelve-year-old comes to 
grips with his own doubts, and reaffirms the notion of J“ sUc ^ an ^ 
Uth as the characters resolve their conflicts. Thus the child gams a 
sense of mastery as he watches the story develop and conclude. 

Peter Pan has great appeal for children because Peter never 
grows up, yet Peter has a “code” that he and his boys follow. In The 
Adventures of Huckleberry Finn , we see Hack’s dilemma concern- 
ing his own conscience and the code of the adults around him. 
Huck has moved out of the conventional stage of morality and is 
moving into the autonomous stage. He may at times cleverly de- 
ceive adults and foUow his own “savage code, but his own devel- 
oping sense of morality prevents him from betraying the runaway 
slave Jim to his would-be captors. Huck cannot accept the pre- 
judices of the adult community and tells a lie. He must then grapple 
with his conscience: 
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“They went off, and I got aboard the raft, feeling bad and low be- 
cause I knowed very well I had done wrong, and I see it warn’! no 
use for me to learn to do right; a body that don't get started right 
when he’s little, ain’t got no show — when the pinch comes there 
ain't nothing to back him up and keep him to his work, so he gets 
beat. Then I thought a minute, and says to myself, hold on, — s’pose 
you’d adone right and give Jim up; would you felt better than what 
you do now? No, says I, what’s the use you learning to do right when 
it’s troublesome to do right and ain't no trouble to do wrong, and the 
wages is just the same? I was stuck. I couldn’t answer that.” 

Huck expresses quite clearly the dilemma of many young 
teenagers — how to accept an adult code when their own sense of 
fairness is at odds with it. 


Problems of Punishment and Justice 

“That’s three faults, Kitty, you’ve not been punished for any of 
them yet. You know I’m saving up all your punishments for Wednes- 
day week — Suppose they had saved up all my punishments?” she 
went on, talking more to herself than the kitten. “What would they do 
at the end of a year? I should be sent to prison 1 suppose, when the 
day came. Or — let me see — suppose each punishment was to be go- 
ing without a dinner: then, when the miserable day came, 1 should 
have to go without fifty dinners at once! Well, I shouldn’t mind that 
much! I'd far rather go without them than eat them!” 

As Alice scolds her kitten in Through the Looking Glass she is using 
what Piaget calls expiatory punishment. This is punishment of an ar- 
bitrary character, that is, there is no relation between the content of 
the guilty act and the type of punishment that is meted out. Some 
further examples of expiatory punishment for a young child would 
be forcing him to write his name fifty times, taking away his favorite 
toy, or hitting him. In Alice’s Adventures in Wonderland , the Mad 
Hatter and March Hare try to stuff Dormouse into a teapot, simply 
because he has difficulty trying to relate a story. The young child 
may issue this kind of expiatory punishment to his toy, or as in Al- 
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Kanga was doing exactly what adults do when the bond of mutual 
trust is broken — deliberately simulating credulity. Kanga plays 
along with Piglet’s original intent to deceive her, and as a result 
Piglet, who hates baths, is given the punishment as a consequence of 
his deception. 

The use of censure is found among older children, and not until 
age eleven or twelve do children really understand the concept of 
personal responsibility. In The Little Prince the King puts it very 
well when he decides to make the Prince his Minister of Justice. 
When the Prince reminds the King that there are no people on the 
King’s planet and there would be “nobody here to judge,” the King 
wisely says: 

“Then you shall judge yourself. That is the most difficult thing 
of all. It is much more difficult to judge oneself than to judge others. 

If you succeed in judging yourself rightly, then you arc indeed a man 
of true wisdom.” 

And indeed, when children reach this stage, when they have in- 
ternalized a sense of justice through “progress made by cooperation 
and mutual respect — cooperation between children to begin with, 
and then between child and adult as the child approaches adoles- 
cence and comes, secretly at least, to consider himself as the adult’s 
equal,” then one can say the child has truly developed a code of 
morality. 


CHAPTER 8 

Beyond Piaget: Using His 

Theory for Teaching, 

Learning, and Parenting 
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reading, writing, and arithmetic be left for the primary grades. Pi- 
aget emphasized that preschool teachers need specialized theoretical 
and practical courses of instruction in order to help the children 
learn through sensory-motor manipulations. If the teacher is well 
trained, she can help the child through sensory-motor education dis- 
cover “numerical notions and forms.” The child will get preparation 
through these “first steps in numerical and spatial intuition” for the 
logical operations and subsequent language that develop. 

Most educators recognize that the preschool years arc critical in the 
development of a child’s intellectual, social, and emotional growth. 
Programs such as Head Start stress the importance of early learning. 
Psychologists agree that children learn important things in the first 
three years of life. Can a theory such as Piaget’s be applied in a sys- 
tematic way so that parents and teachers can help children attain the 
skills or operations of each of Piaget’s four stages of development? 

One of Piaget s last books. The Grasp of Consciousness , dealt 
with the child’s understanding of how certain tasks — walking on all 
fours, building a ramp for toy cars, pulling a small rectangular box by 
a string along a plank of wood— are performed. The numerous ex- 
periments in the book involve tasks of practical intelligence. Through 
interviews with children, Piaget attempted to discover how the chil- 
dren thought each task was performed. He found that although the 
children could do the tasks, they generally were inaccurate in their 
explanations as to the reasons for their successful completion. The 
children ranged in age from four through adolescence, and at each 
stage of development, Piaget found a different explanation for these 
physical acts. He suggested that there are degrees of consciousness, 
each depending on different degrees of integration. A child will grad- 
ually move to the highest level of consciousness by the time he is 
eleven or twelve and will be capable of theorizing and varying fac- 
tors in an experiment. The child must be given opportunities for ac- 
tive exploration of materials in order to understand how certain 
phenomena take place. It is only through such manipulation of ob- 
jects that the child can begin to understand the operations of his acts. 

Much of Piaget’s theory can be used in teaching and learning. 
This chapter will focus on specific ways in which a parent or teacher 
can use Piagetian concepts in helping a child grow. 
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A child learns through two methods: physical knowledge and log- 
ical knowledge. If a child plays with materials such as pegs, clay, 
beads, or blocks, she is using her senses to learn about physical prop- 
erties such as shape, size, length, and height. As she builds her castle 
out of blocks, she learns that large blocks support smaller ones in or- 
der to make a turret. She learns that clay can be flattened to look like 
a cookie or rolled to resemble a sausage. She learns that it feels sticky 
and can be rolled smooth. She learns that there are different colors 
of beads. Through active participation and sensory exploration, she 
gains physical knowledge about her materials. 

Children also gain logical knowledge: the development of concepts 
such as relationships of objects through size, shape, and color; the de- 
velopment of numbers and quantity such as less, more, equal; and no- 
tions about space and time. As the child plays with blocks, he learns 
that blocks can be plastic, wood, or cardboard. He is developing a 
schema or mental picture or blocks as things that have particular qual- 
ities. He also learns that he can arrange these blocks according to 
shape, line them up from small to big, learn that he has a few or a 
great many blocks. He may also learn that three small blocks equal 
one large block as he builds his castle turret, and thus he begins to 

explore the concept of measurement. 

As children play, they learn that they can sort across classifica- 
tions by putting all red blocks together even if they are of different 
sizes or shapes, or put all round blocks together even if they are red, 
blue or yellow. Playing, also, with toy cars of different sizes and col- 
ors and sorting them by size first and then by color can help a child 
leam to classify and then sort across classifications. Toys and mate- 
rials, however, must match the child’s developmental level. If a 
child is moving from one stage to another, c.g., a transition between 
preoperational and concrete operations, he may benefit from play 
with materials that encourage his exploration of the more advanced 
concepts of the latter stage. Piaget stressed that a child only learns 
when he is biologically able to form a new schema. A child who is 
not ready to match yellow cars with yellow cars may play with cars 
using them only to move along the ground, and he may group them 
in a haphazard fashion. A child who is ready to classify will group 
by color, size, or by kind of vehicle. 


Beyond Piaget 111 

Nursery schools and day-care centers are beginning to look at 
“play” in a more serious manner, and teachers are recognizing that a 
child can leam through play. Play can contribute to learning, and as 
discussed in Chapter 4, has considerable benefits for the social, 
emotional and intellectual growth of the child. The nursery school 
teacher or child care worker who is familiar with Piaget’s theoiy can 
supply materials and create an atmosphere conducive to the active 
exploration that is part of a three- or four-year-old’s normal routine. 

Nursery schools in America have continuously developed cur- 
ricula reflecting each new trend in education. In the 1960s, the 
Montessori movement proved to be a challenge to the traditional 
middle-class child-oriented schools of that period. Maria Montessori 
developed her curriculum to meet the needs of slum children in 
Italy. Her program was practical, including self-help skills such as 
tying laces, buttoning clothes, washing hands and faces. Her aim 
was to teach children to become independent. In addition, the 
schools emphasized structured activities, exercises for muscle de- 
velopment and games that involved all the senses. Children learned 
how to sort materials, how to match colors, shapes, sizes, and how 
to recognize numbers and letters. They were taught how to talk with 
soft voices, and how to move their bodies to varying rhythms. The 
most important contribution, however, was the notion of motivation. 
Maria Montessori believed that if the materials were available and 
interesting, a child would be motivated to explore them fully. Chil- 
dren would repeat acts in order to gain mastery over them and be 
competent. She felt, as did Kurt Lewin and, later, Robert White, two 
distinguished psychologists, that the intrinsic reward was the mas- 
tery of an object and the feeling of competence that results. When a 
child learns she can pour water into glasses from a pitcher, or that 
she can put pegs into varying size holes, or that she can recognize 
shapes such as circles, squares, and rectangles, she feels good about 
herself as an effective, competent individual. 

The Montessori movement was not widespread, despite its ad- 
vantages for children who needed such opportunities to develop in- 
tellectual and social skills. The influence of the British infant 
schools for children aged five to seven in this country in the late 
1960s and 1970s was even more powerful than the Montessori 
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philosophy. The infant schools are public, government-supported 
schools utilizing an individual learning approach. Although classes 
are large, thirty-five to forty children in one room, children work in 
small groups. There is more emphasis on the value of play in the 
British infant curriculum, but the thrust is still cognitive with a 
lcaming-by-doing approach. The British system recognizes that a 
child can learn through play, and that the teachers can guide a child 
to develop concepts and language skills through his natural desire to 
play The teachers are trained to introduce learning elements into 
play. For example, if a child is pouring tea for her doll, the teacher 
can use this to introduce the concept of conservation. A child can 
begin to learn that a specific amount of tea in a large cup would be 
equal in amount to tea in a small cup. 

Currently, nursery schools and day-care centers are trying to com- 
bine the best elements of both movements— the structured-learning 
approach, and the informal, learning-through-play approach. In 
many nursery schools, a part of the day is allotted to free play while 
another part is geared to more directed activities such as beginning 
reading and number recognition. Educators recognize the notion ot 
“observational learning” or the informal learning that takes place 
through active participation in real situations where the meaning o 
a word or idea is intrinsic to the contents. A child learns about ham- 
mers, for example, when he helps an adult pound a nail into a piece 
of wood. He learns that the nail joins two pieces of wood together 
by performing the task himself. Learning by doing in some experi- 
mental schools helps many children deal with some of the physical 
and social situations that they will meet outside of school. 

Adapting Piaget’s Ideas 
for the Classroom or Home 

Let us examine some of Piaget’s ideas and see how they can be 
adapted into a nursery school curriculum. Four main areas of intel- 
lectual development seem to fit neatly into the nursery school or 
day-care center activities — classification; number, space, and time; sen- 
ation or ordering; and finally, language development. The following 
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are some ideas that parents and teachers could use and embellish 
upon. Most of these ideas do not require fancy toys or expensive ed- 
ucational aids, but rely on materials found in the home. 

Classification. Children can be given the opportunity to sort but- 
tons, plastic lid covers, spools of thread, bottle caps, pieces of wool. 
They can sort according to color, size, or shape. The first step is to 
just sort by one concept, or simple sorting. After children have 
learned to sort by a single property, they can learn that objects 
may have two common properties such as color and shape. They may 
then sort out the objects that are both red and round, or blue and 
square, and perform what Piaget called multiplicative classification. 
The next step is for children to learn that in a grouping of yellow 
triangles and yellow squares, all the shapes are yellow, but some 
are triangles and some are squares. 

Finally, children, through their manipulation of their toys, can 
learn that there are subclasses of objects. They can learn that yellow 
beads and red beads arc part of the larger class of wooden beads or 
class-inclusion relations. The actual playing with materials and the 
exploration of their properties through feeling, looking, touching en- 
ables a child to learn these concepts even before he can explain their 
relationships in verbal terms. 

Number, Space, and Time. Children begin to count in a rote fash- 
ion. Sesame Street has helped many children learn to count from 
one to ten, but the physical correspondence of objects on a one-to-one 
basis can only be learned by actual manipulation of the objects that 
are to be counted. For example, a child may count out five buttons. 
If she does not actually touch each button as she says the number, 
she may find herself skipping one and counting to four , although five 
are on the table. First, the child learns to count by looking at and 
touching the objects. Counting on fingers is the way most children 
begin. The nursery rhymes of “This Little Piggy” or ‘Ten Little In- 
dians” help the child see the items to be counted. Later she can visu- 
alize the number and begin to understand that numbers are symbols. 

When a child has practiced counting and seems to understand a 
one-to-one relationship, you might try teaching conservation. Train- 
ing preschoolers to conserve is a controversial issue among educa- 
tors. Jerome Bruner, a prominent psychologist, questions Piaget’s 


114 


A PIAGET PRIMER 


assumption that children are not ready to conserve until age seven. 
Evidence gathered by Bruner and Gruen suggests that one can teach 
the concept of conservation before a child has reached this age. 
Work by Almy shows thai children who conserved early were more 
advanced on certain psychological tests: reading readiness and logi- 
cal thinking, for example. Mermelstein and his co-workers were un- 
successful, however, in attempting to train children of kindergarten 
age to conserve substance. Most researchers feel that language inter- 
feres with the child’s grasp of conservation principles. Words such 
as “more,” “less,” “equal,” “same,” “different” may be unclear to a 
child although he actually perceives differences. The practice of 
counting objects can nevertheless do no harm, even if the child fails 
to grasp the notion of conservation at such a young age. 

Children at about the ages of six and seven can be taught that the 
ten objects divided into sets of five and five are numerically equiva- 
lent to ten objects divided into sets of two and eight or one and tune. 
They can be taught that the whole, in this case the number ten, is 
conserved even when the additive composition of its parts is varied. 
This step in a child’s intellectual development is necessary before he 
can comprehend simple arithmetic problems. 

Using small blocks and placing them in assorted groupings after 
the child has counted them will help him understand this operation. 
For example, if you use ten blocks, let the child count them first. 
Ask him to divide the blocks into any smaller grouping he may 
wish Then have him count the blocks in each group and then count 
all the blocks he has. He will begin to see that ten remains ten no 
matter how he groups the blocks. In just this way you can demon- 
strate conservation by using two sets of ten buttons one set re- 
main in a fixed position, and one set to be transformed by spreading 
them out or by piling them into heaps. The child will soon see that 
the number ten is a constant and that the appearance of the set does 
not alter the quantity. 

Games dealing with conservation of area, using cars or trucks 
lined up on a square piece of paper, can demonstrate to a child that 
there is the same amount of parking space whether cars are placed in 
even rows or scattered on the square. You can use miniature farm 
animals, all of the same size, and scatter them on a square piece of 
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green paper, or line them up in one corner of the square. A child can 
see that there is just as much grass for the cows or lambs to eat no 
matter where the animals are placed. Measure the square so that the 
child understands that the area remains the same and that only her 
perception of the grass is altered by your placement of the figures. 

Teaching children about space concepts such as “in front of,” “in 
back of,” “under,” “over,” “inside of,” “outside of” can be done by 
using a miniature figure and a little house made of blocks. Simple 
instructions such as “place the doll or soldier in front of the house” 
or “in back of the house” will motivate a child to leam these con- 
cepts because he will perceive this as a game. The game can become 
more complex if you use two figures and add some suspense. For 
example, the game might involve a “dragon” who is hiding “in back 
of” the house. You might ask the child to find the “dragon.” Taking 
turns by allowing the child to issue the commands gives him prac- 
tice and helps him to incorporate the concepts into his vocabulary. 

Many children below age five confuse left and right. If a child 
sets the table and places a fork to the left side of a plate, he cannot 
set the place opposite his in the correct fashion unless he physically 
moves around to that place. By practice, such as moving a placemat 
completely around so that a child sees where the fork goes when he 
moves to the opposite place, a child gradually understands that the 
left-right positions will be reversed. Piaget calls this inability to see 
things from any but one’s own point of view spatial egocentrism. 
Playing house, or car wash, or fort, and using toys to shift positions 
help the child deal with concepts such as up, down, left, right, 
above, under, near, far, in, out. 

Puzzles readily available in toy stores can be used to help a child 
leam part- whole relationships. Snap-type blocks or Tinker Toy 
blocks enable children to put objects together, take them apart, and 
leam about three-dimensional relationships. 

One of the most difficult concepts a child has to understand con- 
cerns the notion of planes. When children below age seven draw a 
house, they tend to place the chimney perpendicular to the sloping 
sides. They seem not to know that the horizontal and vertical axes 
are constant. If you build a clay mountain for a child, and use some 
miniature figures to climb this mountain, the child begins to see that 
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the figure’s feet remain horizontal to the table or floor. The child by 
age seven grasps the notion that the table or floor should be used as 

reference points in making judgments. 

Children also leant about space by playmg rhythm 8^“ JFor e - 
ample, as a child imitates her parent’s or teacher’s movements she 
can raise a left hand, right hand, touch her nose, touch her toes, 
stretch her arms out in front, overhead— simple exercises to help her 
understand geometric planes. She can learn about speed by ~g 
to fast music, or moving as slowly as she can to "usicwtth a ^ 
beat. She can learn about balance by hopping on one foot or want- 
ing along a balance beam, or by trying to stand still on one foot. 

Time sequences can also be learned through play and exercises. 

A child who plays “school” or “party” learns that there are prepara- 
tions made before the game begins, that there are time sequences for 
each part of the game, and that he will put thmgsawayafter the 
game is over. If he bakes cookies, he learns to wad for them to bake 
InA sets a timer to signal completion; if he plants a seed, he can ac- 
tually mark off each day on a calendar as he watches jtgrowand 
blossom. A child can make his own “clock out o a pape p ■ 
brass fastener in the center holding a paper hour and minute hand al- 
lows the hands to be turned. Using different colors, write each num- 
ber on the plate; The child can “set” his clock for various activity 
times during the day-9:00 for breakfast, 10:00 for a story, 
for lunch, et cetera. Marking off days on a calendar as a speutd 
holiday is approaching gives the child a sense of tune, » wc® lu « 
opportunity to rehearse numbers in sequence. Watching the m 
m P ents of the sun in the sky helps an older child to approximate the 
toe of dfy Doing a chore together and estimating how long you 
and a child think it will take before you begin, and then checking 
actual time it took, also gives the child a sense of time duration. 
Walking to a friend’s house or running there can be tuned and corn- 
ered and made into a game: How slowly can I walk? How quickly 
can T run? How long did it take for each? Wnte the times down and 

let the child keep a little record book. , 

Seriation or Ordering. Children confuse notions abou size and 
age. When they reach seven, they begin to understand tha ud er 
people are not necessarily older people. A preschooler has difficulty 
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lining up dolls, sticks, or blocks of varying heights. Allowing the 
child to practice looking at these differences gives the child opportu- 
nities to form an image about size variation. A parent or teacher 
could use materials found in the house to practice ordering. Items 
such as pipecleaners cut into different lengths, candles of different 
sizes, plastic container lids, even silverware can be used to help the 
child learn about ordering. 

Playing games such as “find me the smallest, find me the 
tallest,” could be used to make the task more challenging to the 
preschooler. A child who lines up cars and trucks by size is prac- 
ticing ordering. The child who plays “parade” with her dolls is 
practicing ordering. Through play, children can begin to see size 
differences and learn at their own pace. 

We have included some references at the end of this chapter that 
can help a parent or teacher plan some exercises based on Piagetian 
principles. We feel that the child must actually be ready for such in- 
struction, and imposing a “lesson” on a child who is unwilling or too 
young may be frustrating for both parent and child. A parent or 
teacher should respect the child’s desire to learn. Materials should 
be available, but not forced on a child. Just a few minutes of play 
with purpose each day is sufficient. Parents must remember that 
there are individual differences among children in their attainment 
of concepts and language skills. 

Language. Language development, especially, occurs among 
children at different rates. Girls tend to speak earlier than boys, but 
by school age, both sexes have equal vocabulaiy. There are some 
exercises described below that parents and teachers can use with 
their children to foster language development. Many preschool pro- 
grams have a “language arts” program in their curriculum. Piaget 
believed that as the structures of thought become more refined, more 
language is necessary for the achievement of this elaboration. How- 
ever, Piaget offered little instruction concerning how to attain 
language skills. 

Many psychologists and educators have designed programs to en- 
courage language development by emphasizing such concepts as 
roundness, squareness, and class inclusion. Basically, a language arts 
program consists of art, drama, discussions, and opportunities for 
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child could be asked to place a picture on the table in a position 
which would permit the teacher or parent to view the depicted figure 
right side up or upside down. The child of course would see the pic- 
ture upside down if he oriented the picture so that the teacher could 
see it. The adult and child could take turns making the verbal re- 
quest and performing the act. Such performance tasks enable chil- 
dren to better understand the difficult verbal concepts relating to 
perspective. 


Prekiiidergarten Screening 

There have been many tests developed by psychologists and educa- 
tors to determine which skills children have before they enter 
kindergarten. Many school systems carry out prekindergarten or 
kindergarten screening programs to assess a child’s cognitive and 
social skills in order to help make better class placements and plan 
for individualized programs of study. Currently there are hundreds 
of prekindergarten screening tests available ranging from local 
school assessment procedures that have only local normative data to 
those published by the larger test companies, and that have been val- 
idated on hundreds of preschoolers. The question remains: Are we 
searching for an I.Q. measure or for a list of skills that a child can 
perform that matches the normal developmental age of the child? 
Also, should we test such young children in the first place? 

It is true that children change so rapidly in the preschool years 
that any instrument that purports to measure a particular cognitive 
function is subject to error. The one advantage of prekindergarten 
screening, however, is that gross deviations from the norm can be 
detected such as language deficits, perceptual difficulties, and even 
physical disorders such as vision and hearing losses. For these rea- 
sons alone, any sound prekindergarten testing is valuable. Remedia- 
tion programs in early years of schooling can prevent serious 
learning and social adjustment problems that might emerge if such 
difficulties were neglected. 

Although there are many preschool tests available, such as the 
Bayley Scales of Infant Development and The McCarthy Scale, 
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there are fewer tests that are based primarily on a Piagetian frame- 
work. Most of the tests yield LQ. scores or scores that are smular to 

^ ssxs*. Mn r 

Measure (PEM) used in Baltimore by the Early Admissions Pro- 
gram The test assesses the child as he enters the preoperational pe- 
riod at about age two and through age seven. The test, administered 
at monthly intervals rather than at one period of time, evaluates *e 
following? (1) ability to identify, name and describe concrete objects 
including people, animals, toys; (2) ability to express ideas in co 
versation; tf) ability to solve a problem; (4) * « ' 
form, size, color, and function; (5) ability to develop skills >n audi 
tory perception; discriminate, memorize, recall, and n^ uce > <£) 
ability to demonstrate motor perceptual ski Us aid * 
and describe body parts and functions; orient one s body different 
kinds of space, coordinate eye-hand and eye-foot actions, (7) 
to identify match, compare sets of objects, count, understand addi- 
tion and subtraction; (8) ability to develop whoksome f^lmgs 
about himself through his performance on tasks; and (9) ability to 

use art as a form of self-expression. 

We have described these criteria because they evaluate the child 
in a variety of ways, and measure his rate of development over 
a long period of time. A teacher or parent can focus on an are 
of weakness and help the child improve. These rune ar^ foU 
Piaget’s developmental patterns which we discussed in this book 
ChUdren attain the above skills at varying rates. With this test, no 
child is penalized by an l.Q. number, but is evaluated qualitatively, 
and in a way that identifies weaknesses and strengths 

Because of dissatisfaction with l.Q. measures, schools are now 
often using the kind of assessment described above. The rnrnn ad^ 
vantages of this kind of approach are that the measures are bared on 
a theory of cognitive growth rather than a notion of I. Q_s»c* as *e 
Wechsler scales or Stanford-Binet intelligence test The jesu _Uke 
the Baltimore model rely less on verbal facility; and the items them 
selves can be used to teach in an individualized program. 

Psychologists familiar with Piaget’s theory could devise their own 
informal measures to assess preschoolers— and design a program 
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that fits the unique abilities of each child. Test items developed by a 
teacher or psychologist could be based on a variety of Piaget’s con- 
cepts such as animism and causality (what does living mean, why do 
objects float); time, movement, and speed; classification, numbers, 
space, conservation tasks (such as number, liquid, volume, area); and 
language (ability to adapt information, question, criticize, comment). 


A Word About Television and Piaget 



© 1972, 1973 King Features Syndicate. Inc. 


The influence of television 
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In an earlier book. The House of Make-Believe, one of the authors 
has described how parents can use television more effectivelywitii 
their preschoolers. A child should not be a passive viewer. There ac- 
tually^ can be cognitive and social gains if parents would interact 
with* their children as they view programs together. Research has 
shown that children who watch programs such as Barney A Friends 
Mister Rogers’ Neighborhood, and Sesame Street make social and 
cognitive gains if there is adult intervention as they view. 

Currently there are parent guides available to be used in conjunc- 
tion with these three programs, and local public television stations, 
can supply information concerning how to obtain them. These mate- 
rials are part of a national outreach program of the Public Broadcast- 
ing Service to help parents use television as an educational tool. The 
activities presented in the guides are related to particular concepts 
on the television programs. For example. Mister Rogers eig 
hood deals with concepts of past and present by using a theme ol re- 
membering. Activities include finding photos of a child or parent 
when each was younger, remembering a special trip and tiien draw- 
ing a feature of that trip, or finding a toy that was special when a 
child was younger and then talking about it. Activities that relate to 
a particular Barney & Friends program about colors include the use 
of sponge painting to draw particular colors on brown paper bags, 
which then could be used as gift bags. Sesame Street guides include 
act.vu.es related to learning about Puerto Rico, for example, 
through the use of songs, dances, maps, and globes. 

We realize that parents cannot always watch television with their 
children, but even a few minutes in front of the screen can Pro- 
ductive if the parent carries out one or two simple actiytoes ^ter the 
program ends. The following suggestions are meant to sumulate 
parents and teachers and lead to a creative use of television 

When you watch television with a child you can direct the ch 
to educational programs such as public television now produces: 
Barney & Friends, Shining Time Station, Sesame Street, or good 
commercial programs such as Ready, Set, Learn, ota l ^ all '' P”' 
duced education program listed in your newspaper. Find the charac- 
ter your child most enjoys from one of these programs, and use it (in 
the form of a puppet you make, or a cardboard version you draw of 
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it) to be the main character in simple make-believe games. Here are 
some ideas based on Piagetian principles — -just a few samples to 
start you off. 

The alphabet game (for letters and words). Have your child iden- 
tify characters or objects on his favorite television show that begin 
with a particular letter. For example, if he likes Barney & Friends, 
ask him to name a character from that show that begins with the let- 
ter B (Baby Bop) or D (Derek). 

The size game (for concepts — big-small-more-less). Find some- 
thing small on the program; find something big on the program. 
Find something small in the kitchen; find something big in the 
kitchen. Ask who had more things to do or say on the show. 

Things that go together (for classification). Where are all the 
square things on the program? Find things that are round; find colors 
that match; find animals. Match by functions — things that ride; 
things to eat; things to drink; things to wear. 

Weather (causality). Watch the news together. Talk about the 
weather. Keep a chart to see if the weatherperson is correct. Make a 
paper sun, paper clouds; draw raindrops, snowballs. Pin the correct 
drawing on your chart each day. Here causality can be made into a 
game leading to understanding of scientific facts. 

Music (concepts of slow, fast). When music plays, have your 
child move to the beat. Let her know which is fast or slow. Clap 
hands in rhythm to help get the beat. 

Riddles (for language development). Play a game with your child 
where you become a TV character. Ask the child to “guess who 1 
am.” Describe the character and see if your child can guess who it is. 
Let him have a turn being a character. This can help build expressive 
language skills. 

Picture book (recognition and language development). From your 
newspaper or magazine, cut out pictures of television characters and 
paste them on construction paper. Ask your child to tell you about 
the person, and put all the characters who belong together in a pile. 

When a program is over, select an incident that was related to so- 
cializing behavior. ( Mister Rogers' Neighborhood is particularly 
good for constructive social behavior.) Rehearse one social theme 
with your child. For example, if Ernie on Sesame Street or King Fri- 
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day on Mister Rogers’ Neighborhood shared an object that day, play 
sharing with your child. Play sharing with dolls or 
later your child may share his crayons and cookies with his brother 
or sister. Taking turns can be practiced in just this way. Discussions 
about jealousy, fear, love, anger can be stimulated by the television 
format. 


VCRs, Computers, and CD ROMs 

Current technology has opened the way to many new ways of 
imparting information to young children. The amount of time 
spent watching television has increased over the years for families 
from about 4.5 hours per day in 1950 to 7.5 hours each day m the 
1990s. Currently, 98 percent of American households have a IV 
and approximately two-thirds of American households own a VCK. 
Despite the proliferation of computers, video games, CD-ROMs, 
laser discs, and the future integration of such technology to allow 
for more interactive possibilities, television still remains the mam 

delivery system of entertainment to young children. 

Ernest Boyer, president of the Carnegie FoundaUon for the Ad- 
vancement of Teaching, stated in his book. Ready to Learn: A Man- 
date for the Nation , that “next to parents, television is the child 
most influential teacher” (page 140). He recommended that the ma- 
ior networks should offer at appropriate times at least one hour ot 
preschool educational programming every week. Our suggestions 
on the following pages mesh with Boyer’s recommendation— that 
materials should be made available for parents and educators to use 
in conjunction with specific children’ s programs. 

We believe that parents can also use VCRs, CD-ROMs, or com- 
puter games with children to enrich their experiences. There are cat- 
alogs available that list the latest software for children, and reviews 
of new products can be found in such publications as Parent s 
Choice or in the media sections of local newspapers. Videos can 
usually be borrowed from local libraries. An advantage of a video is 
that a parent can control the choice of content, prescreen the video, 
and of course play it again if a child truly enjoys the program. 
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CD-ROMs require special equipment, but if a parent has a 
computer and does invest in a CD-ROM attachment, even three- 
year-olds can quickly learn to move a “mouse” and in effect 
cause particular icons to appear On the screen at will. The 
CD-ROM allows for some interaction rather than the passivity of 
merely watching a television program. Computer games serve 
this same interactive function. There are several companies that 
have geared math, science, and nature concepts to young chil- 
dren’s intellectual abilities, and these products appear to stimulate 
learning. 

An excellent book by Merle Marsh demystifies the commercial 
on-line services such as America Online, CompuServe, eWorld, 
GEnie, and Prodigy and offers general information about on-line 
bulletin boards, internet resources, and terminology. Marsh also 
offers parents numerous suggestions to help their children learn how 
to use these computer services. Included are.activities designed for 
preschoolers, children ages six to eight, nine to twelve, and thirteen 
to eighteen and beyond. 


Suggestions for Parents 

Finally, here are some suggestions that might help parents in using 
television more effectively: 

• Screen programs before your preschooler starts viewing television. 

• Allot a specific time of day for TV viewing and limit this time. 

• A V chip embedded in television sets can block out programs par- 
ents deem are unsuitable. There are also control boxes available 
that enable parents to use a timing device to block out specific pro- 
grams as well as entire channels. 

• Encourage children to talk about programs they watch, and discuss 
them with your children. 

• Watch programs with your child for a few minutes each day. Use 
the materials later in ways we have suggested. 

• Discuss the commercials. Help children understand that there may 
be exaggerations about a product. 

• Help children delineate between reality and fantasy so that when 
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they watch a program they will not imitate fantastic behavior such 
as the stunts on Lois and Clark and Batman. 

• Use television as an active learning tool. Wherever possible look 
for ideas that you can model from the program. If Mister Rogers 
plants seeds, why not you, too? The active participation in even a 
small project like this helps the children learn some simple science 

• Be candid about y out dislikes in a show. Encourage children to be- 
come discriminating viewers. 

• If your ethics or morals are in contradiction to those shown on a 
show, discuss this openly with your child. 

• Encourage even a preschooler to “write” a letter in favor of or 
in opposition to a show. Help him express his feelings. Let him 
know early that' the consumer of television can be heard via his 
comments to the producers. Fred Rogers and Barney the Dinosaur 
receive many letters from preschoolers. 

• Provide toys, games, books, and other materials that offer alterna- 
tives to TV viewing. Actively use these materials with your child. 

• Finally, engage your child in play, tty to take her on visits to local 
sites, museums, the library, the firehouse, the zoo — all the places 
that stimulate and encourage your growing child. 

Jean Piaget has given us much to think about in raising our chil- 
dren. He believed that the practical intelligence of a child, its “spon- 
taneous grasp of the physical world will enable it to succeed in 
predicting phenomena long before it can explain them. Practical 
adaptation in infants is the “first stage of knowledge.” Providing 
children with an environment conducive to exploration, and offering 
our children time to share their ideas with us is perhaps the most im- 
portant ingredient in developing their intelligence. 


Glossary 


Accommodation: See Adaptation. 

Adaptation: Involves the processes of assimilation and accommoda- 
tion. It is the way in which an individual adjusts to his environ- 
ment. First he gathers ideas, information, perceptions, experiences 
into existing mental models. This first step is assimilation. Ac- 
commodation is the modification of new information and actions 
to form a new mental plan or schema. 

Animism: The belief that everything in nature has consciousness 
and life. 

Artificialism: The belief that natural events such as mountains, 
lakes, rivers, sun, rain are made by man. 

Assimilation: See Adaptation. 

Centration: The focusing or centering on one aspect of an object 
and disregarding its other features. It is difficult for a child to ex- 
plore all aspects of a particular stimulus. By the age of six or 
seven a child can decenter, or focus on all aspects of a stimulus 
and incorporate them into a total plan or pattern. 

Circular reaction: The repetitive actions of a baby in order to 
maintain a change in the environment that had occurred by acci- 
dent. A baby who kicks a rattle hanging over his crib sees it 
move. He tries to make the rattle move again by reaching for 
it with his foot. 

Classification: The grouping of objects by similar properties. 

Cognition: Mental activities such as thinking, reasoning, remember- 
ing, perceiving. The process by which the seemingly random 
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information presented by the environmental and social stimuli 
around a person is organized into meaningful units for memory 
and ultimate action. 

Collective monologue: Conversations of preschool children who 
talk to each other but not in a way that is related to what each 
child is saying. The conversation is egocentric. Each child deals 
with his own ideas and interests. 

Compensatory play: A child expresses his emotions and conflicts 
through play. When a child is jealous of a new sibling, his game 
may consist of sending “the baby” off on a long trip. 

Concrete operations: The child thinks in terms of concrete, existing 
objects. He is able to conserve, order, classify, but does not hy- 
pothesize or use abstractions. It is the third stage of intellectual 
development in which the child is not yet ready to address “possi- 
bilities,” but attends only to the given objects and figures in its 
environment. 

Conservation: The ability to see that the qualities or inherent prop- 
erties of objects do not change despite a change in physical ap- 
pearances. Four ounces of water in a short, wide glass reaching 
the halfway mark are the same as four ounces of water in a tall, 
thin glass, where it rises to the brim. 

Echolalia: Speech that repeats sounds and words. A child may echo 
his own speech or that of another person. 

Egocentrism: The interpretation of all events in terms of one s own 
subjective experience. A lack of awareness that there are points 
of view different from one’s own. The child who persists in ego- 
centric thinking may believe that when his soup is hot, every- 
one’s soup is hot. .... 

Equilibration: The balance between the processes of assimilation 
and accommodation. 

Euclidean geometry: Geometry concerned with shapes, angles, sur- 
faces, volumes. Originated at the time of the early Egyptians. 
Formal operations: This refers to the period from about age 
twelve through adulthood. The individual uses logic, forms 
hypotheses, and is able to evaluate moral situations in an 
autonomous way. . . 

Genetic epistemology: A field which combines the study of biologi- 
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cal contributions to intelligence with the theoretical study of 
knowledge. 

Immanent justice: The child’s belief that objects have within them 
the power to punish. 

Juxtaposition: Thinking which links successive unrelated ideas, 
judgments, perceptions; they are collected but not related to each 
other in a meaningful way. 

Ludic symbolism: In make-believe play a child uses an object to rep- 
resent one that is not present — a broom becomes a horse, a wal- 
nut shell becomes a cup. 

Maturation: The physical growth process through differentiation of 
the nervous system; mental structures develop, enabling the child 
to become capable of understanding his environment. 

Moral realism: The belief that the punishment must be related to the 
act committed regardless of intent. A child who breaks more cups 
accidentally should be punished more severely than a child who 
breaks only one deliberately. 

Object permanency: An object exists even when it is not directly 
visible or otherwise subject to the sensory experience of a child. 
A certain level of development is necessary before a child func- 
tions as if a hidden or forgotten object still exists in its own right. 

Operations: An interiorized action — one performed in the mind. 
Operations permit the child to think about actions which he previ- 
ously had to perform physically. 

Parallel play: Children play alongside each other. They do not nec- 
essarily interact as they play. Each child is engaged in his own 
game and is not sharing or cooperative in a game. 

Perception: Becoming aware of stimuli through the senses. 

Preoperational: The second stage of development in which the 
child is dominated by egocentric thought and prclogical thinking. 
Perceptions rather than logic influence a child’s judgment. 

Realism: The child believes that what seems real to him must have 
an objective reality and must be real to others. When a child hears 
about the “population explosion,” he expects to hear a boom. 

Reciprocity punishment: The misdeed and punishment are re- 
lated in content and nature. Piaget delineated six forms. Ex- 
clusion, material consequences, depriving the transgressor of 
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the thing he misused, reciprocity proper, restitutive punish- 
ment, and censure. 

Reversibility: The individual is able to mentally reverse the direc- 
tion of his thought. By such a process we can add and subtract, or 
retrace our steps along a path. 

Schema {pi. schemata): The mental framework which a person uses 
to interpret things he sees or hears. A schema organizes percep- 
tions or behaviors and enables a person to understand his envi- 
ronment. Information we have gathered is stored in the form of 
organizational structures rather than in isolated bits and pieces. 
The term is used broadly by Piaget to signify both ideas and mo- 
tor patterns of behavior. 

Sensory motor: The infant relies on information about the world 
through his senses and motor activity. This is the predominant 
mode of the first two years of life. 

Social transmission: The influential interactions with other people 
that enable a child to leam and adapt to his environment. Parents, 

teachers, and peers are all social influences on the child. 

Symbolic play: The child uses something other than the original ob- 
ject to symbolize the object. Piaget’s daughter plays with a wal- 
nut, pretending it’s a pussy-cat. Symbolic play depends on 
assimilation without accommodation. 

Syncretism: Thinking which involves combining unrelated ideas into 
a whole. A child attempts to relate everything to everything else. 

Transduction: The child uses prelogical, egocentric thinking. He at- 
tempts to relate ideas that may not necessarily be connected. In- 
ferences are made without logical reasoning. If a child skipped 
his nap, then there was no afternoon. If smoke came out of a tram 
funnel, then it made the engine go. 
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